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THE USE AND CONSERVATION OF WATER- 
POWER RESOURCES. 


By H. von Schon. 


The conservation of natural resources has been the subject of much recent discussion. 
Mr. von Schon’s treatment of this special phase is constructive, rather than argumentative. 
Ile does not rest content with pointing out that “something should be done,” but proposes 
a definite, and in his opinion feasible, plan for meeting existing conditions. His article 
therefore has the merit of a concrete proposition, which even though it may not be accepted 
by some, may furnish the basis for further development. <A following paper will examine 
carefully the economic aspects of water-power conservation, and a concluding section will 
illustrate the proposed policy by werking out a special typical case. While the primary 
interest considered is that of the hydro-electric power plant, the collateral provinces of 
irrigaton, navigation, and flood prevention—all engineering matters of great importance— 
are integrally related to the subject.—Tune Eptrors. 

ATIONS, like individuals, may squander their substance, no 
matter how plentiful the store they have to draw upon, and 
the only hope of remedy lies in the realization of the conse- 

quences. 

Water-power is one of these assets and its great importance in the 
future development of the country is now generally appreciated. In- 
deed, water per se as an element enters into every phase of the con- 
servation of resources—water in its beneficent and its destructive 
functions; to enhance the first and to diminish the second is worth 
our study and aim, as the economic values of obtainable results are 
simply incalculable. As one of the requirements of vegetation, the 
carrier of burdens, the indispensable life-sustainer of man and beast, 
the irresistible destroyer of all that human hands may rear, and last 
but not least, as the source of light, heat and power—what other 
element surpasses its importance? [Forests and food stuffs may flourish 
on now arid wastes by the aid of irrigation, uninhabitable swamp areas 
he reclaimed, the products of the fields and the mill be transported, 
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every community secure a bountiful and pure supply of water, homes 
and cities be lighted, factories and shops operated ; and that the some- 
times wholesale destroyer of life and property be not only rendered 
harmless but by the very process be made to enhance the available 
aggregate of its resourcefulness for all these functions—these results, 
and more, combine to make up the possible reward of intelligent con- 
servation of the element, water. 

In a manner we have learned to impress water for these manifold 
purposes, but so far only by surface methods with little thought or 
effort to conserve and economize, and this is especially true of its 
source as power. 

When an individual fully awakes to the realization of wasting his 
substance, his first and most rational step is or should be to take an 
account of what remains. Water power is the expression of the 
dynamic energy of falling water, the energy represented by the weight 
of its falling volume, 80 per cent of which may be realized as mechan- 
ical, and 70 per cent as electrical power. It is in this latter form only 
that the future utility of water power need be considered—the form 
in which it may serve the purpose of men at the most convenient 
points, practically irrespective of distance from its prime source. 

The measure of this resource is therefore the volume, flow or run- 
off, and its fall. 

Each watercourse is a law unto itself as regards these factors, de- 
pending upon the catchment area, its character and climatic location, 
and the fall from its source to the efflux; and in order to take ac- 
count of the available power the determination of these factors be- 
comes necessary. The flow of streams has been the special subject 
of many years observation on the part of the United States Geolog- 
ical Survey Department, and the profiles of many rivers have been 
developed, but it remains to estimate what part of either is available 
for power development. 

Theoretically, all the fall and flow of a river is available for 
power development, but the practicable limit is a question of econom- 
ics. Successive dams may be placed so that the lower pool of one 
becomes the upper of the next; but this may prove in cases exceed- 
ingly wasteful in cost, as economic dam sites are not always arranged 
by nature with such regularity ; however this ideal can be realized more 
frequently than may be conjectured, as it has been and is being done 
on American rivers for slack-water navigation; examples are the 
Fox river in Wisconsin, the Allegheny, Monongahela, Kanawha, 
Ohio, Kentucky, Green, Cumberland, Warrior in Alabama, and others, 
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But this is not the programme which has been pursued in the past on 
the rivers of New England and the northern and middle States, where 
dams were located because they afforded good mill sites ; this was not 
a provident method for the utilization of all or most of the available 
fall. Here and there between these past developments good sites 
with ample fall remain unutilized, and those in the upper reaches or 
remote from transportation facilities still await development. At 
any rate, it may be considered generally practicable to develop from 
70 per cent to 80 per cent of the total fall of a stream, excluding 
that occurring in the headwaters proper. 

No such well defined limit can be quoted for the utilization of the 
flow. Precipitation and run-off are known well enough, but reservoir 
storage opportunities and extent are a closed book, except in the 
case of a few systems where the exploitation of navigation pro- 
grammes has been extended to this feature—as for instance on the 
Mississippi and some of its important tributaries, the Wisconsin, Chip- 
pewa, Ohio, Allegheny and others. Lately some investigations have 
pursued in this direction in New York, New Jersey, Pennsylvania, 
Massachusetts, and Missouri, in connection with water-supply pro- 
jects, but of the large number of rivers in the United States no con- 
clusive surveys exist from which the storage opportunities and capaci- 
ties could be discovered with any degree of useful accuracy. 

This volume of available flow is as important a factor as the 
fall, as the product of fall and weight of volume represents the source 
of water-power energy. The past practice has generally been to 
ascertain the monthly run-off for a year, and to base the development 
upon some arbitrary condition, fluctuating, in accordance with the 
conservatism or haphazard judgment of the promoter or advisor, 
from the mean low to the mean monthly natural flow. Both extremes 
are wasteful either of the opportunity or of the investors’ interests. 
Without the consideration of flood-flow storage, the determination of 
available flow basis should be developed from a consideration of the 
market demand and value of the output in order to decide how large 
an investment in auxiliary power plant or electric storage equipment 
the enterprise will stand, and the capacity of this added to the low- 
flow output will point to the volume which may be accepted as the 
available flow. 

All this, however, ignores the practical storage of the flood flow, 
of which, as has been stated, no estimate whatever can be made be- 
cause we lack the definite data. These should be plans showing the 
topography along the feeders, especially in the region of the head- 
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waters, by five-foot contours or closer. The flow in rivers fluctuates 
in accordance with the ground-storage capacity of the catchment 
areas ; an area of rocky and broken surface is of low storage capacity 
and flow fluctuations will be of extreme character, while an area of 
deep drift and gently rolling surface represents large storage capacity 
and limited flow fluctuations. Forests, swamps, and lakes increase 
the ground-storage capacity to a great extent. 

The Grand River in Michigan illustrates the first of the ground- 
storage types; its flood flow is one hundred times the normal low; the 
Au Sable in the same State, not more than 150 miles distant, belongs 
in the second class; its flood flow does not exceed double its low flow. 
The Grand River may rise twenty feet at some points in three days; 
the Au Sable does not rise more than three feet in extreme flood; 
this is a fair sample of steam-flow fluctuations, Little or nothing 
has been done in connection with past water-power developments to 
secure any measure of flow equalization, while the cutting down of 
forests has done much to lower the ground-storage capacity of 
catchment areas and thus to increase the flow fluctuations. What 
portion of this flood flow can be stored to replenish the stream dur- 
ing the naturally low, the growing season, cannot be known until 
reservoir sites are surveyed, and therefore no reliable estimate can be 
made of the amount of undeveloped water powers nor of the in- 
creased output of the developed powers which may be secured from 
flood-flow storage. 

We find ourselves in the position of the man who has done busi- 
ness without keeping books; we cannot take an inventory of our 
water-power asset, not for sometime to come; and until we have 
these facts the practice will continue as of the past, because it is a 
serious and exceedingly expensive undertaking to determine the 
storage opportunities and capacities of a river; besides, it concerns 
the powers of the entire system; how therefore can the interests of 
one particular site be expected to go into such an investigation? As 
a matter of fact, they do not concern themselves much with storage 
problems, but make the best of a wasteful condition. 

It appears from latest statistics that the present output of devel- 
oped water power is 2,050,000 horse power; and from data collected 
by the author the undeveloped water power of New England aggre- 
gates 600,000 horse power, of New York, Pennsylvania and middle 
States, 1,650,000 horse power, of the southern States, 4,000,000 horse 
power, of northern and north-western States, 1,050,000 horse power, 
of the Pacific Coast watershed, 800,000 horse power, a grand total of 
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10,000,000 horse power. This estimate is based upon the unconserved 
flow, or such a volume as is available during nine months of an ordi- 
nary dry year; in other words, it is the estimate in accordance with 
the present-day practice of ascertaining the available power output of 
a stream. 

A table at the end of this article gives the high and low monthly 
flow of some 120 rivers with drainage areas exceeding 1,000 square 
miles; these are compiled from the latest report of the United States 
Geological Survey Department. Referring to them it will be seen 
that the high flow of the majority of rivers exceeds ten times the 
low monthly flow. Is it then excessive to assume that economically 
practicable flood-flow conservation would double the present available 
water-power output? In my judgment this is a very conservative 
estimate. It has been said by authorities on the subject that on some 
of the largest American river systems, flow regulation would increase 
the present water-power capacities tenfold and more. However, a 
few examples will serve to place the above estimate in line worthy of 
consideration for the purpose of this discussion. 

The Ohio River system is one of those which have been exten- 
sively surveyed by the United States Government in connection with 
the consideration of the feasibility, programme, and cost of regu- 
lating the flow, reducing the flood run-off, and thus aiding naviga- 
tion and incidentally water-power developments; and resulting from 
these investigations it appears that the water-power capacities of the 
different tributaries in the present unconserved, and the feasible con- 
trolled conditions, are: 


Power Capacity. 


. 
River System. With Present With Regulated 

Unconserved Flow. Flow. 

20,000 horse power 200,000 horse power 
Monongahela .............. 11,000 90,000 
Ohio at Louisville.......... 8,000 110,000 
1,390,000 4,810,000 


According to this, the conservation of the flood waters in this system 
will triple the water-power capacity, and in this connection it must 
be understood that water-power development on these rivers under 
present conditions is often impracticable if the purpose is to supply 
continuous current service, as each flood puts the generating plant 
out of commission for some days, since the working head is drowned 
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out; and to arrange for auxiliary power sources for the entire output 
is generally prohibitive in cost to the enterprise. As has been stated, 
the increase in power output shown above is three to one. The same 
result may be secured on many other stream systems, and generally 
speaking at a much reduced cost from that estimated for the regula- 
tion of the Ohio river. 

A reasonable estimate of our available water-power assets appears 
to be 20,000,000 horse power, representing the annual equivalent in 
steam fuel of about 300,000,000 tons. <t $100 per horse power, this 
would require an investment in water-power works of approximately 
$2,000,000,000 and a further investment in hydraulic and electric 
power-generating equipment (at $50 per horse power) of $1,000,000,- 
000. At a valuation of $35 per horse-power per annum (about 0.75 
cents per kilowatt hour) for continuous service, the income at 3 per 
cent represents a total earning on about $20,000,000,000. 

The estimated cost of the works required to control and regulate 
the Ohio River flow, in accordance with the programme upon which 
the comparative power table is based, was $125,000,000. Interest on 
this at 3 per cent is $3,750,000, which if distributed over the water- 
power output of 4,800,000 horse power is considerably less than $1.00 
per horse power. But what is the value of such flood control to other 
interests? The damages caused by the floods during the past year in 
the Ohio river system have been estimated as exceeding $100,000,000 ; 
and then there are the advantages to navigation. In the case of the 
Ohio River flow-regulation programme the cost per horse power 
added to the unconserved output is approximately $30; suppose it were 
$50 per horse power, or an aggregate of $1,000,000,000 for the con- 
servation of flood flow on all power streams where the existing and 
gained power output would warrant such a programme; then the 
3 per cent on the investment needed to conserve this resource could 
be met by the water-power at $1.50 or $2.00 per horse power, which 
would be more than saved in reduced expense of cost, maintenance, 
depreciation and operation of the otherwise required control works. 
and in the enhanced efficiency of all generating equipment due to the 
constancy of the power factors—the flow and the head—as compared 
with their present excessive fluctuations throughout the year on most 
large water-power plants. This charge would form a premium on the 
most desirable and beneficent insurance which a water power could 
desire. 

What is the value of these collateral benefits to the American peo- 
ple—the navigability of the rivers as a whole, the prevention of the 
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present annual flood destructions, the conservation and corresponding 
cheapening of heat fuels, and the enormous impetus given to the 
industrial development of the country by rendering serviceable these 
added power sources of the most economical form of all, hydro- 
electric? 

Results like these here outlined can be realized only by the com- 
bined resources and powers of the whole people. The individual, the 
community, and State prerogatives dwindle into insignificance when 


considered in connection with a programme which would deal suc- 


cessfully with such issues. But even so, it seems feasible to outline 
a policy by which not only can the rights of each be fully preserved, 
but the benefits may be secured to the individual as well as to the 
people at large. 

The promoters of a water-power development value the oppor- 
tunity for the returns it may bring; for these they must look to the 
community where the power product may be most economically mar- 
keted. The interests of that community dictate that it shall facilitate 
the bringing to it of the hydro-electric product, provided it is offered 
at a cost which represents an economy from the prevailing price of 
power if already supplied. There is no steam or gas power plant 
which can compete successfully with a normally conditioned hydro- 
electric development ; the product of the latter can always be sold for 
less than that of the most economically operated steam or gas plant 
and still leave a profit. The community’s interest, therefore, is fa- 
vored by granting such franchises as will enable the hydro-electric 
output to enter the town and compete for the light and power business, 
or will permit sale of the current to the existing power company. 

With the way thus cleared to a promising market, the water- 
power people investigate the physical features of the project and very 
soon learn that farm land rises to city-lot prices; the farmer sees, or 
thinks he sees, his opportunity to sell his unproductive, perennially 
drowned bottom lands for more than his best upland values; and 
many a meritorious water-power development is shelved right there. 
At this point the people of the State should take knowledge, because 
it is to their interest as a State to have their resources developed. The 
development of a water power for the purpose of producing electric 
current for public-utility services is of as much public benefit as the 
establishing of a line of transportation—a railroad—and as the latter 
enjoys the right of eminent domain, of acquiring the necessary lands 
at a reasonable and just valuation, why should not the same privilege 
be extended to the water-power development which is projected to 
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render public service? In some States such is the case now. With 
such a privilege it seems but proper that the distribution of the cur- 
rent, or a reasonable part of it, should be made within the State where 
it is exercised; this would rarely interfere with the natural market 
conditions, Now the water-power project enjoys all reasonable public 
support until the subject of flood-water conservation is approached. 
There are a number of other water powers on that river; some are 
developed, others remain untouched; the promoters of the project in 
question cannot cope financially with the whole problem of flood con- 
servation, nor is there any reason why they should, as every power 
owner and user on that stream would be benefited; and in many cases 
the owners of lands along the river and whole communities are deeply 
interested in preventing flood rises and consequent destruction. This 
is certainly a matter for the State to take in hand. The first neces- 
sary determination is the feasibility, the second the recommendable 
scope, the third the cost. These are clearly beyond the subject of the 
individual development, because of their collateral importance to the 
people, to the other water-power interests, and therefore logically are 
an affair of the State. 

The State of New York has provided for just such a situation. 
There a State Water-Supply Commission receives in public hearing 
the application of the water-power company or of the community who 
desire the current, and they exploit the feasibility, obtainable results, 
and cost, and embody their findings, with plans for proposed storage 
works, in a report with recommendations to the State legislature. 

The investigations of flood-storage opportunities should be carried 
on by the State. Ordinary precautions would safeguard against con- 
siderations of impracticable schemes; but even if the findings pro- 
nounced flood-water storage impracticable or prohibitive in cost, as 
measured by the benefits secured, this result would not be without 
value to the people of the State, as the facts developed will sooner or 
later prove useful in other directions and they certainly would for 
once and all establish the maximum value of that stream system as a 
power source. 

If storage of flood waters were determined to be feasible, the State 
commission should have authority to designate the reservoir sites as a 
State water and forest reserve, acquiring title by condemnation to 
sufficient land to control the reservoir feeders; they should then lease 
the same to the lowest bidder for the construction of the necessary 
storage works and their maintenance and operation, fixing the amount 
of tolls at a certain per cent on the investment for lands and works, 
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which should be covered by a State bond issue. Tolls should be 
charged and collected from every water-power opportunity, developed 
and undeveloped, which will become the beneficiary of this storage, 
the rate being determined from the power capacity of each such 
power holding and assessed by the State as a tax against the proper- 
ties which control a fixed minimum fall. 

Where it is unconstitutional at present for the State to acquire 
lands for the purpose of water and forest reservations, or to construct 
such public works as would be required to store the flood waters, 
corporations could be organized and given legislative authority to 
perform all these functions until such time as the peoples of the States 
consider it desirable so to alter and order their constitutions as to 
give to themselves these powers and authorities, by the just exercise 
of which only these now wasting and constantly wasted resources can 
be conserved to them and their children and children’s children. 

The power development works should be exempted from taxation 
for a period of years, during which the principal of the capital invest- 
ment remains a charge against them conditioned upon a specified 
programme of serial retirement of the securities and of their total 
redemption. The water-power company should be chartered by the 
State, the latter reserving the right of periodical inspection of its 
works, and of regulation of the rates charged for the product. And 
finally, the Federal Government upon the request of the State should 
examine the feasibility of creating navigation on the stream, its ex- 
tent and cost; and if the findings are satisfactory, a proper navigation 
lock should be constructed with each power-development dam, under 
the supervision of the Government, and the cost thereof and of build- 
ings and appurtenant navigation works should be defrayed by the 
United States Treasury, as well as the expense of any canalization or 
deepening of channels between such power sites. The power com- 
pany should be required to acquire and lease to the Government the 
necessary lands for such navigation works and to furnish electric 
current for the operation of navigation works at an agreed-upon rate. 

This, then, would secure the co-operation of individual enterprise 
and of the powers of the community, State, and Nation toward the ob- 
ject of conserving the water and all its collateral assets, of minimizing 
destruction from river floods, re-foresting the headwaters of streams, 
rendering them navigable, and developing the power resource of 
water to the fullest conservable extent, thereby placing within the 
reach of every community hydro-electric power products. 

With such a policy established, water powers would assume a 
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definite and fixed value quite different from their present speculative 
status ; owners of such opportunities would not continue to hold them 
for future enhanced valuation, as the storage tax on the undeveloped 
power would be the same as of the developed power, and all powers 
would be developed to their greatest output capacity. The State water 
and forest reserves would fully insure public control of these two 
important resources for all time to come, fuel consumption would 
soon be checked, heat fuel would become less costly, and the applica- 
tion of electric current to domestic purposes, to cooking and heating, 
would become feasible because of the regulation of service cost within 
reasonable profits to the power company. 

Thus the people would come back into their own—the enjoyment 
of natural resources, which should be obtainable by all for the lowest 
practicable cost; and this generation could look with pride upon the 
good work of the conservation of water for those that are to come 
after. 

A following article is to treat of the relation and the effect of suc- 
cessful water-power conservation upon the future industrial develop- 
ment of the United States as represented by the manufacturing and 
transportation interests, and the probable economic results, national 
and individual. 


HicH ANp Low FLow From Various CATCHMENT BasINs, 


with Undeveloped Water Powers, in Cubic Second Feet per Square Mile 
Drainage Area. 


From 1906 U. S. Geological Survey Reports. 


Drainage Area. Flow. 

River. State. Square Miles. High. Low. 
Washington ........ 4,000 3.5 0.4 
Wenatchee .......... 1,200 4:7 0.9 
2,600 2.6 0.3 
Grande Ronde ...... a 1,350 2.4 0.03 
2,100 o8 . 0.00004 
Willamette .......... 4,800 48 0.4 
McKenzie ........... 1,000 7.6 1.6 
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River. 


South Platte ........ 
Rio Grande ......... 

Guadalupe .......... 


Chattahoochee ...... 


Oostanaula .......... 


Tennessee ......... 

Little Tennessee .... 
SHOSHONE 
Little Missouri ...... 
Belle Fourche ....... 
North Platte ........ 
Republican .......... 


CONSERVATION 


High. 


OF WATER POWER. 

State. Drainage Area. 

Square Miles. 
9,300 
3,000 
1,300 
1,200 
+ 2,300 
‘1,700 
38,000 
14,000 
1,100 
1,700 
4,500 
8,000 
20,000 
3,000 
16,000 
5,000 
South Carolina...... 2,600 
4,600 
4,100 
1,290 
1,600 
15,000 
1,040 
8,800 
« 
1,900 
21,000 
3,000 
2,400 
1,200 
1,200 
Wyoming ........... 1,500 
South Dakota......... 1,900 
7,300 
4,300 
28,000 
56,000 
23,000 


Flow. 


835 
Sacramento ......... 0.7 
0.4 
8 0.3 
0.2 
2 0.2 
9 0.04 
2 0.1 
YAMPS 5 0.2 
8 0.3 
07 0.001 
7 0.03 
5 0.08 
2 
2 0.02 
2 0.1 
6 18 
1.0 
Savannal 2 : 
9 0.3 
LS 
LT 0.7 
Co1 1] Ke) 0.6 
0.6 
8 1.0 
8 
6 1.2 
. oO 1.2 
Black Warrior ...... 0.4 
8 13 
7 1.6 
5 0.1 
2 0.2 
3 0.004 
3 0.00T a 
0.04 
j 0.01 
4 0.1 
4 
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River. State. Drainage Area. 
Square Miles. 
Cannon Ball .-...... North Dakota....... 3,600 
2,900 
Minnesota .......... 13,000 
Flambeau ..........5 2,100 
Wisconsin .......... 5,800 
Des Moines ........ 14,000 
Greenbrier .......... West Virginia ...... 1,300 
Shenandoah ........ 3,000 
Indiana . 12,000 
Allegheny ........... Pennsylvania ....... 8,600 
Susquehanna ........ 26,000 
3,500 
Potomac ............ Maryland ........... 9,600 
Penobscot .......... 6,699 
Kennebeck .......... 4,300 
Ifousatonic ......... Connecticut 1,000 


Flow. 
High. 
0.2 


3-3 


3. 
3. 
3. 
3 
4s 
2, 
8. 
3. 
6: 
6. 
4: 
4. 


DS DAH AL OWNO ChE 


| | 
» 
Low. 
0.001 
0.7 0.05 
ot 0.01 
o8 0.04 
0.05 0.001 
1.4 0.2 
0.5 
0.6 0.2 
3.6 0.7 
3-4 0.6 
3-9 0.9 
0.3 
1.7 0.3 
0.3 
1.0 0.2 
29 0.9 
|| 0.7 
0.9 
0.5 
0.2 
0.4 
0.3 
0.7 
4 
0.5 
0.3 
0.08 
0.3 
0.2 
0.5 
0.6 
0.6 
0.9 
> 0.9 
f 
Fae 
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OBTAINING ACTUAL KNOWLEDGE OF THE 
COST OF PRODUCTION. 


By F. E. Webner. 
V. THE ORGANIZATION OF A COST DEPARTMENT. 


In the preceding instalments of his series, which began in our May issue, Mr. Webner 
has discussed the themes “What Constitutes a Knowledge of Costs’; “When and Where a 
Close Knowledge is Needed’; ‘‘The Profitable Use of Cost Comparisons”; and “The Use 
and Abuse of Mechanical Aids in Cost Finding.” The series will be concluded next month 
with a consideration of “‘Cost Records as a Part of the General Accounting.”—Tue Epirors. 
CC EAD time,” “non-productive labor,” “necessary evil,” etc., 

are expressions often used to characterize bookkeeping 

work, and in those plants where it is so treated the char- 
acter of the results obtained from the records usually merits the 
titles given to the work. 

Accounting is the vital element of business, and statistics show 
that nine out of every ten failures in business are the direct result 
of a lack of proper knowledge of conditions—the deficiency being 
due to poor book-keeping methods, or none at all. It does not always 
follow that a man who fails in business has not been making sales at 
a profit, Any shrewd manufacturer knows the danger in over- 
buying, or in having too many obligations maturing simultaneously, 
or in accepting more orders than he has capital to carry or capacity 
possibly to fill; these and many other analogous causes, by reason 
of which far too many well-meaning men have gone upon the 
financial rocks, bespeak the ignorance of the manager’s mind con- 
cerning the balance sheet and the records supporting it until after 
the mischief has been done. Like the man who falls back upon the 
time-worn expression “clidn’t know it was loaded,” he tells those 
concerned that he failed to realize how much record books really 
meant. 

One frequently comes in contact with men who carry their busi- 
ness in their heads and wax fat in their business; some men have 
wonderful memories for dates, numbers, and amounts; but indeed, 
how short-sighted for such men to load a busy brain up with details 
which might be handled by an inexpensive clerk to better advantage, 
thus leaving the brain free to act on larger things. On several 


837 


a 
i 
| 
~ 


838 THE ENGINEERING MAGAZINE. 


occasions in my experience I have been engaged on cases involving 
the untangling of masses of figures resulting from certain proprie- 
tors carrying too much in their memory, and subsequently the busi- 
ness losing the benefits of such memory—by death or otherwise. 
That man is best equipped to enlarge the scope of his business who 
is able to duplicate himself in others; the picking of able lieutenants 
spells success for any enterprise. Organization efficiently builds rail- 
roads, moves mountains, spans oceans, and attains the seemingly 
impossible. 

A highly organized selling force can move articles of inferior 
merit in the same territory where poorly organized forces may fail 
even though having the support of ample capital and a highly meri- 
torious product. Business is a prolonged warfare, the placing of 
the fighting forces to do battle being arranged and possibly rear- 
ranged many times in accordance with the underlying and controll- 
ing policy. The success of army manceuvres does not rest with the 
fighting men alone—its engineer corps, its “flag-waggers,” its com- 
missary and hospital departments, are all important adjuncts and 
contribute largely to the general success; so largely that in war 
times we frequently heard of brilliant successes resulting almost en- 
tirely from achievements of efficient bodies of non-combatants. By 
the same hypothesis it must become patent to the captains of indus- 
try that the non-producers about a factory plant must be as highly 
organized in their respective lines as are the producers. 

In years past manufacturers were, perhaps most naturally, inter- 
ested first in their product and later in correcting such errors as 
may have crept into their original calculations and deductions; that 
is what first gave rise to the thought of evolving accurate costs of 
production. The same routine obtains even in this enlightened twen- 
tieth century when profits are calculated to a small fraction of a 
cent per unit. The new factory starts with a blare of trumpets and 
a flaunting of banners and with speeches and shouting galore; a little 
later on in the history of the concern the pencil and pad are brought 
into play to determine just where and why the mistakes were made, 
but these earnest searchers after truth are not always successful in 
gleaning the desired information ; perhaps through lack of knowledge 
they do not discover how to make a proper start. Cost finding is an 
art and to one deeply interested it becomes a beautiful art. Ruskin 
says: 

“The broader question of what these arts and labors of life have to teach 


us of its mystery, this is the first of their lessons; that the more beautiful the 
art the more it is essentially the work of people who feel themselves wrong; 
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who are striving for the fulfilment of a law and the grasp of a loveliness which 
they have not yet attained, which they feel even farther and farther from at- 
taining the more they strive for it: and yet in a deeper sense, it is the work 
of people who know also that they are right. The very sense of inevitable 
error from their purpose marks the perfectness of that purpose, and the con- 
tinued sense of failure arises from the continued opening of the eyes more 
clearly to all the sacredest laws of truth.” 

The old adage says “what is worth doing at all is worth doing 
well”; in a factory a hit-or-miss plan of guesses and logical conclu- 
sions based on a few accurate figures falls far short of the mark, 
and a cost system devised along such lines is indeed of low poten- 
tiality and is an expense, while a good cost system is a live asset. 

The average patient, plodding machinist has not many aerial 
flights of thought while working at his trade; perchance he may 
have a retentive memory and carry in his storehouse of technical 
knowledge a wide range of usefulness of gears, pinions, sprockets, 
cranks, levers, ratchets, and all those other things mechanical which 
to the ordinary layman are considered only as “wheels and things.” 
He may know and have already analyzed the construction of many 
unique applications of mechanical movements and be able to repro- 
dvee them, and yet have no inventive genius of his own whatever 
farther than perhaps to apply to a new purpose some movement he 
has seen elsewhere. We know him as a practical man and we have 
seen many of his kind develop into foremen and into good foremen— 
—foremen who are worthy of and receive the respect and admiration 
of both their employers and employees. 

Inventors of machinery are very largely dreamers and theorists 
—persons lacking a wide technical knowledge of modern machine- 
shop practice. It is not at all uncommon to inventors to think and 
even define an eccentric cam as a wheel with its center at one side; 
such men, however, usually have enough genius in their make-up 
to make themselves clearly understood by the machinist who is to 
undertake to carry out the plans of the inventor, after applying 
thereto his own technical knowledge of the movements embodied in 
the plan. 

The difference between the theorist and the practical man is 
analogous to that difference which obtains as between the inventor 
and the machinist—one plans work for the other to do—one sets the 
mark for the other to strive for, and evolves plans with an eye 
single to the usefulness and beauty of the structure. The theorist 
and the inventor have dreams which they want realized; the func- 
tion of the practical man is to carry out the plans of the dreamer 
with, perhaps, a change of detail here or there. Each needs the 
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other, for it is an almost infallible rule that the so-called practical 
man is prone to measure efficiency by immediate results and fails 
to discern the greater and broader results which the theorist has in 
mind. 

A cost department should be like a well built machine; and it 
can be, with the right kind of men-—men who will devote their 
earnest energies to the cause and not “back and fill” in the harness, 
but will keep a firm determination to reach a successful climax. It 
sometimes happens that the practical man, not having his heart in 
the cause, will show his reluctance to acknowledge any possible 
short-sightedness by failing to apply records to their fullest use; 
this however is only a prolonging of the inevitable season of anxiety 
attendant upon the installation of a new cost system, or any other new 
system. If the originator of the plan has been commissioned to “carry 
a message to Garcia” and is given sufficient latitude to produce those 
results for which he is to be held accountable, all the petty annoyances 
and causes of friction will worry themselves out in due course of time. 
Ultimate success depends upon the decisions of the management in de- 
termining between the best interests of the business and the pig- 
headedness of certain of the men. 

Theorists are safe enough when they take cognizance of known 
facts and cardinal principles and, by all means, the cost system 
should be planned by a theorist—a safe one—and carried on by a 
careful clerk—an optimist. Incidentally, an optimist has been de- 
fined as one who sometimes hears of people doing just as he would 
have done had he been there; the cost clerk must feel as though he 
would have done it the same way had he been asked how at the 
start; he will then unwittingly feel a certain proprietary interest in 
the general and detail plans; he must be in sympathy with them, else 
he cannot—or perhaps a more proper expression is that he will not 
—adhere strictly to the spirit as well as the letter of the rules gov- 
erning his clerical operations. 

To make the proposed cost system successful one man must be 
in supreme authority in the cost department; there may be as many 
sub-heads and subordinates as appear necessary, but one man must 
have the authority to adjust petty differences in his own realm, and 
to a limited extent he must have authority to enforce the cost- 
system rules made for the guidance of employees in the producing 
departments, through proper channels—that is to say, always through 
the foreman concerned and never with any attempt to. pass 
over the foreman’s head, The clerk or clerks who are to 
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come in contact with the various foremen and the shop men 
should be possessed of a jovial disposition, so as to enable them 
to work smoothly and without friction in the discharge of their 
clerical duties; a crabbed clerk can do much to rub the shop men 
the wrong way and keep a spirit of discontent in constant ferment; 
this is a matter to be watched very closely in the assignment of 
duties in the cost department. In large plants where a number of 
clerks are to be required in the cost department, the subordinates can 
be picked just as they are for any ordinary clerkship, namely, by 
their personality, honesty, handwriting, and ability to handle figures 
correctly; their promotion should depend largely on ability to do 
effective work in the factory without incurring the displeasure of 
the workmen. 

The chief end of business enterprise is net profit; many workmen 
overlook that fact; they will occasionally make spurts to get out a 
large volume of product in a given month, but are utterly unconcerned 
as to the burden of overhead expense. The average employee loses 
much of his possible value on this point and resents suggestions of 
economy. I have in mind an air-brake instruction car in existence some 
years ago; it was for teaching engineers the proper use of compressed 
air in stopping trains—the idea that any resentment should be felt did 
not occur to the management of the railroad, but the engineers did not 
take kindly to the measure and some were quite exercised over the 
matter. One of the great wastes in a factory is traceable to this 
weakness in human nature, and education on this point is well worth 
the judicious expenditure of money and effort. 

The man in charge, upon whom devolves the carrying out of the 
ideas laid down by the originator or architect of a cost system, must 
be to such a cost system just what the practical machinist herein- 
before mentioned is to the inventor. The man in charge must be one 
who can and will do things as far as possible along the lines laid 
down for him, and not be ever ready with a hundred and one ex- 
cuses and reasons why certain things cannot be accomplished. If 
obstacles arise that he cannot get around he must get over them— 
get on the other side some way or other, and get there without too 
great a cost. New systems of any kind have all up-hill work, and far 
too many of those concerned are quite too apt to place obstructions 
rather than clear the way for easy running. The moral support of 
every one concerned should be insisted on as far as possible, and sub- 
ordinate clerks in the cost department should be instructed either to 
speak well of the innovation or, aside from their regular cuties, not 
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speak of it at all either inside or outside of the works. A thing is 
often damned by faint praise; and while superficially it might appear 
that the workmen in the factory have nothing to do but to follow: 
instructions, they can, at times, follow with such an apparent density 
in comprehension as to make the general plan burdensome and 
costly. . Hence, if the workmen can in a measure, be cajoled into 
making their reports promptly and correctly. and accepting sugges- 
tions of economy without growling, it helpsthe good cause vastly 
more than.to have them come in contact with cost clerks who them- 
selves are inclined to be pessimistic about the good which is to result 
from their efforts, and therefore more or less lackadaisical about 
the performance of their duties. 

The man who is put in charge must not have his hands tied so 
that he cannot accomplish results, and moreover he must be given 
moral support by the powers that be, and an esprit du corps should be 
encouraged. 

Too much must not be expected from the newly organized force 
at the start; and if at the end of a year the results are showing 
fairly well, it can be considered a successful installation. 
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STORAGE BATTERIES. THEIR CONSTRUCTION 
AND USES. 


By Percival Robert Moses. 


In this article Mr. Moses discusses in very clear and practical fashion the utility of 
the storage battery as a means of energy storage in isolated electrical plants, the conditions 
to which it is best adapted, and the economies which may be effected by its use. The 
present instalment illustrates strikingly the function of the storage battery in a private 
plant by a review of the conditions under which such plants in New York City are supplied 
with auxiliary and breakdown service by the large electrical companies, and describes the 
construction and operation of the leading types of batteries on the market. A concluding 
section, to follow next month, will treat of the battery as an actual part of the generating 
equipment, the methods of charging and discharging, the types of boosters and other 
auxiliary apparatus adapted to various conditions, and the cost of installation and main- 
tenance.-—JHE Eptrors. 

O the average purchaser not trained in electrical matters, the 
storage battery is a somewhat mysterious, expensive piece 
of apparatus subject to costly maintenance charges; and as 

the battery is not as essential an element of a power plant as a boiler 
or an engine, the result of this general impression has been to prevent 
the installation of batteries where the economical operation of the 
system as a whole really indicated their installation. 

The value of the storage battery in isolated-plant work has re- 
cently increased materially in New York City and vicinity, because 
of the ruling of the Public Service Commission to the effect that 
while the central-station company was bound to furnish breakdown 
or auxiliary service to owners of private plants, the central-station 
company was entitled to receive a guaranteed minimum annual receipt 
sufficient to pay fixed charges on the installation necessary to care 
for the customer’s service. After much discussion, a rate of $30 per 
annum per kilowatt of maximum demand was agreed upon as a fair 
charge. It was also agreed that the customer could fix his maximum 
demand, and suitable circuit-opening arrangements would be installed 
to prevent the taking of more than the agreed allowance. It may 
be well to state, to avoid possible misunderstanding, that the customer 
is entitled to use current up to the $30 agreed minimum return per 
kilowatt maximum demand without additional charge, and this cur- 
rent may be used at any time during the year, additional current to be 
charged at regular rates. 


843 


we 
} 
; 
t 
= 
; 


844 THE ENGINEERING MAGAZINE. 


The use of a means for storing electrical energy under such a 
contract is obvious where apparatus is to be supplied which requires 
rapidly varying quantities of electricity, such as electric elevators or 
direct-connected press motors. Without a battery the maximum de- 
mand would equal the high point of the load curve with a fair margin 
for contingencies and overloads. With the battery, the maximum 
100, 
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FIG, I, TYPICAL LOAD CURVES SHOWING DIFFERENCE BETWEEN MAXIMUM AND 
AVERAGE DEMAND, 


demand may be fixed at the average requirement for a period of 
hours. Curves given in Figures 1, 2, and 3 show the average load 
and maximum demand in the case of some elevator and other instal- 
lations. The ratio may be as much as 1 to Io in the case of two 
high-speed elevators and a small lighting load. In such a case with 
a battery the maximum demand could be fixed at 6 kilowatts, costing 
$180 per year; while, without the battery, it might have to be fixed, 
to take care of all possibilities, at 60 kilowatts costing $1,800 per 
year. The greater the number of elevators or of other motors, the 
greater proportion the average load will be of the maximum demand, 
and the less valuable will the battery be for the purpose mentioned. 

An analysis of the basis of the charge of $30 per kilowatt maxi- 
mum demand, is illuminating. A maximum demand of 1 kilowatt 
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by a stated installation, requires an investment in power house and 
equipment, in mains, feeders and ducts in street, in metering appli- 
ances, and in franchise and patent rights, and in taxes; all of which 
are additional to the actual cost of manufacturing the current. This 
investment, allowing for the installation at the station of one-third 
of a kilowatt for every kilowatt connected in the consumers’ premises, 
amounted to about $200, on which 10 per cent may be allowed for 
fixed charges, or $20 per kilowatt, leaving $10 for manufacturing 
$30 worth of electricity, equivalent at current rates to about 400 kilo- 
watt hours, or 2% cents per kilowatt hour; that is to say, of a total 
cost for current, two-thirds was chargeable to investment and one- 
third to manufacturing cost, and this, notwithstanding the fact that 
the central station, because of its many customers operating under 
varying conditions, only needs to install less than one-third of the 
capacity which would be required if all the installations used their 
maximum requirements at one time. 
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The use of a storage battery in an isolated plant in connection 
with a central-station auxiliary service, and a charge on basis of 
maximum demand, has been described, notwithstanding its limited 
application, because it points out clearly and definitely the main func- 
tion of a battery in all isolated-plant installations. Such a plant does 
not have any expenditure for street mains, feeders, franchises, taxes, 
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etc., but the plant installation must be at least equal to the maximum 
demand, and usually because of need of a spare unit, from 4 to % 
more than the maximum. Therefore, for a maximum demand of 
one kilowatt, the plant installation will be from one to one-and-one- 
half kilowatts, costing from $100 to $150, on which the fixed charges 
will be from $10 to $15 per annum. This should be compared with 
the $20 allowed the central-service company for maintaining its ser- 
vice in readiness, 
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From the foregoing, it follows that for every kilowatt of maxi- 
mum demand in a private plant, the owner of such a plant has to 
charge the operation with from $10 to $15, or an average of about 
$12.50, per year for fixed charges alone, and if he can reduce the 
maximum demand by some system of energy storage to something 
approximating the average demand, he can reduce the total oper- 
ating cost by the difference between the fixed charges on a plant big 
enough for the maximum demand, and one big enough for the aver- 
age demand including the storage system. 

In the case cited, of the elevator system of two elevators with a 
maximum demand of 60 kilowatts and an average of 6 kilowatts, the 
fixed charges in one case would be about $750 per year, and in‘ the 
other $75; and the purchaser could afford to pay $6,750 (the differ- 
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ence in fixed charges 
capitalized at 10 per 
cent) for an energy- 
storage system, leaving 
out of consideration any 
question of operating 
expenses. This case, of 
course, is one especially 
favorable to a storage 
system, but it represents 
the conditions existing 
in a number of actual in- 
stallations. 
In so far as operating FIG. 4. POSITIVE PLATES, ELECTRIC STORAGE 

expense is concerned, on 

one hand there is the cost of maintaining and renewing the energy- 
storage system; and on the other hand, the savings due to decrease 
in use of fuel, oil, machinery repairs, and labor. It is hard to fix 
definitely the saving in fuel, oil, and repairs, due to a storage sys- 
tem; each plant has different conditions, and the question of the 
amount of low-pressure steam required for heating and hot water 
has an important bearing on the fuel question. It is evident that, 
omitting the question of steam for heating, etc., it is much cheaper 
to run a 100 horse-power boiler and 60-kilowatt unit under a steady 
load of nearly full capacity than to run a 160 horse-power boiler 
with a 100-kilowatt unit 


i with a rapidly varying 
load of from 50 to, 100 
| kilowatts, and it is equal- 


WE mee | ily evident that the strain 
on the engines and dyna- 
mos must be far greater 
in the second case than 
in the first. In several 
instances in my practice, 
only one unit is running 
now during the great 
part of the operating 
period where two oper- 
ated before the storage 
system was_ installed. 


FIG, 5. NEGATIVE PLATES, ELECIKiIC 
BATTERY CO, 
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FIG. 6, BATTERY ROOM, VANDYCK AND SEVERN APARTMENT HOUSES. 
Electric Storage Battery Co. 


As to the labor, where a plant is operated 24 hours a day for 
other purposes than generating electricity, there will probably 
he no saving in labor, except in maintenance of engines, but where a 
plant need operate only part of the 24 hours, and can then be shut 
down, leaving the storage system to supply the energy the rest of 
the period, the reduction in labor may become the most important 
saving obtained by the installation of the storage system. 
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So far in this discussion the term “Storage System” has been 
used because the results mentioned, with the exception of the labor- 
saving item, would apply to any system of storing energy. 

There have been other systems proposed, such as storage of hot 
water under pressure to supplement the boilers at peak-load periods. 
This system is not practical, and would not equalize ‘the load on the 
engine and dynamo, nor would it take care of the short period in 
fluctuation of motor loads. 

Another system, which is now being used in rolling-mill work, 
consists of a motor-generator connected to and revolving an enor- 
mously heavy flywheel, the flywheel supplying the energy necessary 
to care for the sudden fluctuations of elevator and rolling-mill work. 
This system might be arranged to take care of such momentary fluc- 
tuations, but it would be of no value in connection with the heavy 
short-period increase due to sudden lighting loads on dark days, nor 
as a reserve. Its main value is to avoid overload of the motor and 


FIG. 7. SWITCHBOARD AND ENGINE ROOM, VANDYCK AND SEVERN APARTMENT 
HOUSES, NEW YORK. 


Showing regulator and end-cell switch on switchboard. 
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prevent stoppage of the mechanical operation because of such over- 
load. The reserve capacity for breakdowns and light-load periods 
is of great importance, even if it is only sufficient to supply a small 
portion of the total equipment for a few hours; as for example, a 
_ fire pump, an elevator motor, a printing-press motor, or a hundred 
or so lights at night -after regular operating time. It is mainly for 
this reserve capacity in emergency that the large central-station com- 
panies maintain their large battery plants, and they have proved a 
“friend in need” on several occasions when feed or steam pipes burst. 
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FIG. 8. BATTERY ROOM, CHATSWORTH APARTMENT HOUSE, NEW YORK. 
Electric Storage Battery Co, 


Another feature of an energy-storage system is avoidance of the 
fluctuations in voltage, and hence in lights, as heavy loads go on 
and off the system. Such variations are partly absorbed in plants 
without batteries by heavy flywheels and mechanical governors, and 
may be stopped entirely by electrical governors operating on the 
dynamo field. It is, therefore, not necessary to install a battery to 
take care of these fluctuations, but if a battery is otherwise advisable, 
the governing problem is simple, as the load change never reaches the 
engine and dynamo. * 

The function of a battery is exactly that of a gas tank in the 
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manufacture of gas, or a reservoir in the supply of water. It is a 
reservoir of electrical energy, and it is the purpose of this paper to 
describe simply the various forms of batteries in use, some of the 
methods adopted for automatically charging (i. e., filling up) and 
discharging (7. e., emptying) the battery. 

Storage batteries in connection with electric plants always consist 
of lead plates submerged in dilute sulphuric acid contained in glass 
jars or lead-lined wooden tanks, Each jar contains a number of these 
lead plates divided into two sets known as positive plates and negative 
plates ; all the plates of one set are connected together by burning to 
a strip of lead, and this strip of lead is connected to the strip of the 
next jar. The positive strip of one jar is connected to the negative 
strip of the next in order, to add the voltage of one jar to the voltage 
of the next. In this way, by the installation of a number of cells in 
series, any desired voltage may be built up, each cell giving about 2 
volts on discharge, so that for 120 volts, a battery of 60 cells is 
required. 


FIG. 9. POSITIVE AND NEGATIVE TYPE “S” PLATES, GOULD STORAGE BATTERY CO. 

The method of storing electrical energy is simple, and depends 
upon the fact that the passage of electricity from one plate of lead 
oxide to another plate of lead oxide, when these plates are immersed 
in dilute sulphuric acid, changes the lead oxide of one plate to sponge 
lead, and the lead oxide of the other plate to peroxide of lead. This 
is the process through which the battery goes on charge. When it is 
desired to obtain electricity from the battery, it is only necessary to 
connect the terminals to some channel which will allow electricity 
to flow, such as a lighting system, or a motor, and the lead peroxide 
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plate will begin to lose its oxygen and the sponge lead to take on 
oxygen again, and the result of this chemical action is to generate 
an electric pressure of about 2 volts which causes electricity to flow. 
This is briefly the 
story of battery opera- 
tion; charging is the 
rusting of the positive 
plate and the de-rusting 
of the negative, and dis- 
charging is the partial 
de-rusting, or reduction, 
of the positive plate, 
and the rusting or oxid- 
ation of the negative. 
If the chemical re- 
action stopped at this, 
and if lead were a sub- 


stantial material and L 
FIG, 


not given to expansion SHOWING METHOD OF SCORING PLATES 
on rusting, the storage- san LEAD SHEETS BY “SPINNING” ROLLS. 


battery problem would Gouid Storage Battery Co. 

not have required the expenditure of money and brains, but, un- 
fortunately, the chemical reaction does not stop but continues, and 
the lead oxide takes on sulphate and becomes lead sulphate, and 
this lead sulphate has the objectionable property of being an in- 
sulator and almost impervious to the passage of electricity; the 
lead oxide, instead of being strong and stable, is brittle and ex- 
pansive on peroxidization, and these two facts are the cause of 
almost all the battery difficulties. The sulphating of the lead 
plates is not a serious trouble, with correctly designed plates, if the 
discharge is not carried too far. If the discharge is kept within well 
defined limits, as evidenced by the specific gravity of the solution and 
the voltage of the cells, the sulphating does not proceed sufficiently 
far over the active surface of the plates to prevent the passage of 
sufficient current on charge to regenerate the battery and drive the 
sulphate back into solution. It is the removal of the sulphate from 
the acid on discharge that reduces the specific gravity of the solu- 
tion, and it is for this reason that the specific gravity is used as an 
index to the battery’s condition. The expansion of the lead peroxide, 
or lead sulphate, and its brittle quality are two of the principal 
causes of the variety of forms of plates. All these plates have for 
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objective the offering of the greatest amount of lead oxide or active 
material to the action of the acid solution consistent with main- 
taining a close contact (to reduce resistance) between the active ma- 
terial and the supporting surface or plate and, at the same time, 
giving room for expansion of the active material as it changes to lead 
sulphate or peroxide. 

In one form of plate, the Manchester, made by the Electric Stor- 
age Battery Co. of Philadelphia, these results are obtained by forming 
the original lead oxide in a strip with corrugations on one side (see 
Vigure 4). This strip is wound into a button and pressed into cir- 
cular openings in the plate. The expansion of this button is then 
resisted radially, and incidentally the expansion tends to make the 
contact between active material and plate more perfect. Figure 5 
shows the negative plate of this company known as box negative be- 
cause active material is held in what is really a perforated lead box. 


FIG, Il. BATTERY INSTALLATION, GOULD STORAGE BAILTERY Cv, 
Another company, the Gould Co., forms its active material on 
leaves scored from the lead sheet (see Figure 10). These leaves are 
vertical and thicker at the base than at the ends, the space between 
being allowed for expansion of material. 
A third form of plate, the Bijur plate made by the General Storage 
Battery Co., uses a grid with horizontal heavy bars and vertical cross 
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: bars (see Figure 
forming on 
these bars, and 
the expansion 
being taken care 
of by space left 
between the 
body of the 
plate the 
grids, 

In both the 
Electric Storage 
Battery and the 
General Storage 
Battery plate, 
the frame work 
is of lead mixed 
with antimony, 
this being 
stronger than 
pure lead and 
less easily at- 
tacked by acid. 
The Gould plate 
is all lead with- 
out alloy, 

It may be well to state that although sponge lead and pure lead 
are apparently the same chemically, they do not act in the same way, 
as the pure lead is hardly affected by the passage of electric current 
from one plate to another, while the sponge lead is at once oxidized. 
It is this fact that makes it necessary in the first manufacture of the 
active material on the plates to do the preliminary oxidization of the 
plates by some acid such as nitric acid, and it is of the greatest im- 
portance that this acid be entirely removed before the plates are put 
into service, or the process of forming, 7. ¢., oxidation, will go on 
until the plates are destroyed. 

The life of the plates, which are the only perishable parts of the 
battery (except for minor matters, such as separators and acid), de- 
pends almost wholly on the number of charges and discharges, 1. e., 
the amount of oxidization which has taken place. The oxidization, like 


FIG. 12. CELL AND PLATES, GENERAL STORAGE BATTERY CO. 
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the rusting of iron, is progressive; first the outer layer, then deeper 
and deeper until the whole of the available material, whether corru- 
gated ribbon, grid, or leaf, is oxidized. As regards this progressive 
rusting, there are two theories; the one advocates arrangement to 
allow dropping off of the particles as new oxide forms, the other 
advocates the holding of as much oxide as possible with the idea that 
the capacity depends on the quantity of material, and the more oxide 
the more capacity. The latter theory seems the better grounded, as it 
is well known that the capacity of the negative plates decreases be- 
cause of the gradual falling off of the active material, and as the 
oxidization is not progressive on these plates, due to the continued 
de-rusting on discharge, the capacity of the negative plates decreases. 

The falling off of the active material results in a deposit in the 
bottom of the jar or tanks, which must be cleaned out before it 
reaches the plates and forms a short circuit. For this reason the jars 
should be from 2 to 3 inches longer than the plates. The oxide also 
forms trees and growths on side of plates, and these must be pre- 
vented from growing to the next plate. One method is that of using 
glass separators, the other that of using porous wooden separators. 
The latter plan has the added advantage of making the discharge 


FIG, 13. BATTERY ROOM, ROLLING MILL PLANT, CAMBRIA STEEL CO. 


floating battery. Bijur “high-duty” type. Regulating capacity, 600 k. w. General Storage 
Battery Co. 
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from one plate to the next more uniform than it would be without the 
diffusing separator. 

It is not possible to touch on the various minor matters entering 
into manufacture of batteries—this is properly the province of the 
writer of a book on the manufacture, but the essential simplicity of 
the battery has been shown, and the matters noted in which care 
should be exercised, are well known and recognized by successful 
battery manufacturers. 
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FIG, I4. WESTINGHOUSE STORAGE BATTERY PLATE, BEFORE AND AFTER CHARGING, 
In the operation of batteries, the only thing necessary is intelligent 

inspection ; the battery companies provide blanks showing advisable 

specific gravity readings and voltmeter readings, and if these be taken 

regularly, and the results be watched intelligently, no trouble need be 

feared, provided the manufacture has been carried out under careful 

inspection and supervision, and the battery is designed large enough 

for the work. There is one important point which should not be 

overlooked ; viz., no foreign gas or substance must be allowed to enter 

into the solution. The batteries when fully charged give off sulphuric 

acid vapor which is extremely corrosive ; hence any iron in the room 

is liable to corrosion, and the presence of iron in the acid would be 

fatal to the cell in which it appeared. Salt or ammonia would be 

equally objectionable, hence brine or ammonia pipes should be kept 

out of battery rooms; and any pipes necessarily in the rooms should 

be heavily protected with non-corrosive paint. Excessive temperature, 

i. e., over 100 degrees Fahrenheit, is also objectionable, as tendency to 

internal chemical action increases. 
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MODERN DEVELOPMENTS IN THE METALLURGY 
OF LEAD AND ZINC. 


By A. Selwyn-Brown. 


One of the most salient features of modern practice is the successful handling of low- 
grade materials from which the value could not be profitably extracted by older methods. 
While the following review deals primaiily with base metals, the author leads up to the 
important conclusion that as these almost always carry recoverable amounts of gold and 
silver, we have here a further important activity at work multiplying the world’s store of 
the precious metals and hastening the economic effects which such an increase must pro- 
duce.—Tue Eprrors. 

N order to meet the demands of the world’s markets for lead and 
I zinc, in recent years, mine owners have been compelled to develop 

low-grade deposits. This, in its turn, has demanded improved 
methods in mining and metallurgy. The demands have been well 
met, and as a result we have witnessed, in a comparatively short 
time, the invention of entirely new and efficient processes for dealing 
with lead and zinc ores, either singly or combined, which have revolu- 
tionized the metallurgical practices for handling those metals. 

The chief incentives to the introduction of improvements in the 
metallurgical treatment of mixed ores of lead and zine were perhaps, 
the rewards offered some years ago by the mining companies operat- 
ing on the Broken Hill field, New South Wales. For many years the 
principal mines on that great silver field had put aside ore too rich in 
zinc to be treated in the blast furnaces, and also collected immense 
tailing heaps carrying good values in silver, lead, and zinc. These by- 
products as the values of the metals advanced represented a great 
amount of tied up cash. According to conservative estimates made in 
1905, the zinc-lead tailings in the dumps at the various mines at 
Broken Hill amounted to 5,700,000 tons, valued at $57,000,000. Aft 
the same time there were 10,000,000 tons of ore developed in the 
mines and valued at $200,000,000. This ore contained too much zinc 
to permit its treatment in the blast furnaces without a preceding 
process to separate or reduce the zinc contents and form a smeltable 
ore. With the view of obtaining a process capable of dealing with 
the refractory ores and tailings, the various companies offered large 
monetary rewards. These set metallurgists all the world over to work 
experimenting. It was not long, however, before a promising process 
was brought forward. Messrs. Huntington and Heberlein, while 
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experimenting at a lead smelter in Italy with a modification of an old 
lead-smelting process that had been employed for many generations 
in Flintshire, England, found that the premature matting of sulphides 
in the blast furnace could be reduced, or prevented, by mixing lime 
with the charge. This appeared to be a simple invention, but its de- 
velopment has led to the introduction into recent metallurgical works 
of some of the most brilliant conceptions in the history of metallurgy. 
These inventions apply not only to the metallurgy of lead and zinc, 
but also, in many instances, they may be successfully applied to the 
treatment of copper, iron, antimony, arsenic, and other ores. 
Tue HuNtTINGTON AND HEBERLEIN PROCESs. 

This process consists of two distinct operations: (1), heating the 
finely divided ore mixed with a small quantity of burnt lime in a fur- 
nace with free access of air at a temperature of about 700 degrees 
Centigrade, and then cooling off to about 500 degrees Centigrade, 
when a further oxidation occurs; (2), conveying the roasted ore 
while still hot to a converter. The hot blast of the converter almost 
completely removes the sulphur. Towards the end of the blowing the 
temperature of the charge is raised sufficiently to agglomerate the ore 
in order to facilitate its treatment in the blast furnace. 

The chemical reactions which take place during treatment have not 
been completely determined. The inventors believed that during the 
lime-roasting the lime is converted partly into sulphate, while the 
lead is partly changed to sulphate and partly to oxide. But according 
to the experiments of F. O. Doeltz, the lime is partly converted into 
sulphate and later is changed to calcium silicate by the combined influ- 
ences of the roasting and silicic acid from the silica of the ore. 

CARMICHAEL-BRADFORD PROCESS, 

This is an Australian invention devised by the metallurgists at the 
Broken Hill Proprietary mine. It consists, essentially, in charging 
a mixture of the lead-sulphide ore with from 10 to 30 per cent of 
dehydrated gypsum into a converter without a preliminary roast. 
The operations then are similar to those in the Huntington-Heberlein 
process excepting that the converter gases are collected and converte |! 
into sulphuric acid. 

The gypsum is mixed with the ore and water in a pug mill. The 
mixture is then spread out on a brick floor and sun-dried. When 
ready for the converter, the latter is prepared by charging the bottom 
with a layer of glowing coal which forms a bed for the charge of the 
ore and gypsum mixture and starts oxidation. The inventors worked 
on the theory that calcium sulphate, or gypsum, played an important 
part during the oxidation of the roasting.charge. But recent investi- 
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gations suggest that gypsum plays no such part in the chemical 
reactions in the converter. On heating a mixture of galena and gyp- 
sum in contact with air, lead sulphate will be formed along with some 
lead oxide. The lead is oxidized and then converted to sulphate by 
sulphuric acid by a reaction which may be formulated thus: 


Pb O + SO: + O = Pb SO. 

The results obtained from the operation of the large plant on the 
Broken Hill Proprietary Mine during the past four years have been 
so satisfactory that the company is at present completing arrange- 
ments for the erection of another Carmichael-Bradford plant on a 
much larger scale at its works at Port Pirie, South Australia, to deal 
with customs ore from all parts of Australia. The principal improve- 
ments in the designs of this plant are mainly in matters of automati- 
cally handling the materials during the progress of the operations. 
The fundamental features of the process will not be modified. 

THE SAVELSRERG PROCESS. 

An improvement on the two preceding lime-roasting processes was 
introduced into the Ramsbeck smelting works, near Aix-la-Chapelle, 
Germany in 1904 by Adolph Savelsberg. In this process a prelim- 
inary roast is made in revolving furnaces 20 to 26 feet in diameter 
having capacities varying from 25 to 60 tons of ore per 24 hours. The 
zinc from the ore passes into the fumes and is collected in the dust 
chambers. The converter bed is covered with a layer of crushed lime- 
stone which protects the ironwork. <A layer of glowing coke is then 
forced over the limestone and on this is placed the mixture of ore and 
powdered limestone, When the blast is raised to a sufficient pressure, 
desulphurization commences and when completed the temperature is 
raised somewhat further so that agglomeration takes place. When 
the sulphurous fumes cease to be evolved and the charge commences 
to harden, the converter is tilted to dump the charge. 

Savelsherg now omits the preliminary roasting when handling ordi- 
nary lead ores; he states in his United States patent specification : 

“T have observed that if lead ores which are to be desulphurized contain a 
sufficient quantity of limestone, it is possible, bv observing certain precautions, 
to dispense entirely with the preliminary roasting furnace, and to desulphurize 
in one operation by blowing a current of air through the heated charge. 

“The narticles of limestone do not exert a chemical but a mechanical influ- 
ence on the ore particles. They separate the mineral particles in the ore from 
one another in such a way as to prevent premature agglomeration. The whole 
mass is loosened and rendered accessible to air. The limestone, furthermore, 
moderates the high reaction temperature resulting from the burning of the 
sulphur, so that the liavefaction of the galena, the svhlimation of the lead 
sulphide, and the separation of metallic lead are avoided.” 

The limestone is, nevertheless, decomposed by the process. Lime 
is formed and partly converted into a sulphate. When scorification 
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takes place the lime sulphate is converted into calcium silicate by the 
silicic acid present, while sulphuric acid is liberated with the fumes. 
This process is carried out in a plant exactly similar to that employed 
in the two preceding processes. 

Pot RoastTINc. 

A modification of the lime-roasting processes above described has 
been introduced by the metallurgists of the American Smelting and 
Refining Company. It was discovered during the progress of some 
experiments at the company’s smelter at Murray, Utah, that desul- 
phurization of lead ores may be promoted without mechanical assist- 
ance of lime or any other refractory substances, All that is necessary 
is to attend to the proper distribution of the blast air throughout the 
charge. At the Murray smelter twenty-five pots are required to 
handle the roasted ore from five Heberlein cylinder roasters 


The Engineering Magazine 
POT BOTTOM, FOR POT ROASTING PROCESS. 
As used at the Murray Smeiter, Utah. The hood is removed. 


The pots employed in this process resemble sugar boilers in ap- 
pearance. They are from 8 to 1o feet in diameter, and are furnished 
with a detachable hood connected by a movable take-off with the dust 
flue leading to the dust chambers. A cast-iron grate, and a baffle 
plate, placed within the pot enable the air blast to be distributed in 
even streams throughout the charge. These pots differ only in minor 
details from the converters employed in the Huntington-Heberlein 
process, and pot roasting may be described as the Huntington-Heber- 
lein process modified by the omission of lime from the charges, 

The ore to be treated undergoes a preliminary roasting which re- 
duces the sulphur contents from 20 or 25 per cent to 12 or 14 per cent. 
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Each pot carries an 8-ton charge. ‘The charge is moistened before it 
is run into the pot. When a pot is charged and ready to be blown, 
the hood is adjusted and the blast is gradually increased from 1 to 
4-ounces pressure. At Murray, the ore is galena which is compara- 
tively free from lime. The average contents of the ore treated is 
about 8 per cent lead, 30 per cent silica and 20 per cent sulphur. The 
principal weakness of this process is the time occupied in treating 
the ore, and also the large amount of handling the ore undergoes. 
BRIQUETTING. 

In some smelting works the fine sulphides are prepared for the 
blast furnaces by briquetting processes. At Broken Hill, silver-lead 
concentrates have been successfully briquetted by: 

1. Mixing the concentrates and fines with newly slacked lime and 
water in a pug mill. 

2. Pressing the mixture into briquettes. 

3. Stacking the briquettes in roasting kilns. 

4. Burning the briquettes to harden them. 

From 3 to 5 per cent of slacked lime is used and enough water to 
produce a clayey mixture which on being squeezed in the hands will 
form a stiff lump. A little sand is then added to act as a binder. 

The briquettes are burnt in kilns like orinary bricks. But as the 
briquettes evolve large quantities of deleterious fumes while burning it 
is found necessary to provide the kilns with suitable doors to enable 
the air supplies to be properly regulated. Dust flues and chambers 
are also required for the preservation of the zinc and other volatile 
constituents of the ore. 

Briquettes made of concentrates and slimes containing much 
pyrite, or rich in sulphur contents, require burning from 10 to 20 
hours. Where they are made from roasted materials, which will not 
burn freely, briquetting operations are carried on with the view of 
sintering the material, This necessitates the kilns being fired for three 
or four days. By pugging the slime, running the pugged material 
onto a floor to dry, cutting the dried material into lumps, piling 
the lumps over firing foundations, and heap-roasting them, similar 
results are obtained. But briquetting is cheaper and more efficient. 
The cost of briquetting the concentrates at Broken Hill is from $1 to 
$1.50 per ton. 

Tue Dwicut AND LLoypD SINTERING PROCEsS. 

As a result of investigations relating to the conditions affecting the 
sintering of the charges in the blast pot, Messrs. Dwight and Lloyd 
found that better results are obtainable when operations are conducted 
so that: (1), treatment is made continuous; (2), the material is kept 
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DWIGHT & LLOYD SINTERING MACHINE, DRUM TYPE, SHOWING STRIPPING GRIZZLY. 
in a quiescent condition; (3), a thin layer, charge or succession of 
charges is employed. 

The maintenance of the charge in a state of complete quiescence 
is essential to good sintering. It appears that to obtain the best results 
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all the ore particles must remain in practically the same relative posi- 
tion, in close contact with their neighbors, and subject to similar 
thermal reactions, during the period of maximum temperature at the 
end of the operations. 


SINTER MADE FROM CONCENTRATES AND FLUE DUST, f 

With the view of treating ores which were not well suited to treat- 
ment by the pot-roast process Messrs. Dwight and Lloyd designed the 
machine shown on page 862. It consists of a revolving drum rest- 
ing on rollers like a copper converter, This drum is caused to revolve 
slowly about its axis by the friction of the drive rollers, It acts as a 
conveyor of the ore as well as a roaster. Inside the drum there is a 
suction chamber which is connected with a suction fan. The moving 
rims form an air-tight joint with the edges of the stationary suction 
box which occupies the top quadrant of the circle inside the drum. 
The material to be sintered is fed in a thin layer upon the grated face 
of the drum from an overhead ore-hopper. Immediately the ore 
reaches the drum surface it comes in contact with the igniter, This is 
either a series of gasoline or gas jets, an oil flame, charcoal brazier, 
hot roasted ore, hot sinter, or anything capable of promoting the 
oxidation of the charge. The ignition medium acts downwards on 
the charge in such a way as to kindle the ore stream uniformly across 
the whole width of the conveyor. The roasting action started by the 
igniter is augmented and maintained by the steadily flowing airstreams 
that are sucked down through the ore layer by the suction fan as the 
ore drum slowly revolves across the suction box placed within the top 
quadrant of the drum. The ore layer is usually about 4 inches in 
thickness and requires about 20 minutes for the sintering action to 
be completed. The speed of the drum is regulated in such a way as 
to enable the whole layer to be completely sintered down by the time 
it reaches the far end of the suction box. The sintered ore is stripped 
from the drum and automatically discharged by the pointed grizzly. 
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The drum type of machine has been found in practice to be one 
of the most convenient for ordinary ores, but the same sequence of 
operations may be accomplished in other ways. ‘The inventors of the 
process have used various other mechanical means for carrying out 
the sintering. 

The cost of operating this sintering process is considerably less 
than that of the pot-roasting it was designed to supersede. It is sim- 
ple to operate and is under complete control. The range of composi- 
tion of material from which a suitable sinter can be made is wider 
as to silica, iron, sulphur, etc., than the limits imposed by the require- 
ments of proper blast-furnace charges. No lime, limestone, or other 
substances are required to be mixed with the ore to be treated an/ it 
effectively handles the finest slime materials. 


SINTER CARRYING 50 PER CENT. LEAD, MADE FROM GALENA CONCENTRATES WITHOUi 
LIME, 


This process converts fine ore and slime into hard sintered masses 
suitable for smelting in blast furnaces. It also promotes economy 
in blast-furnace fuel, and largely increases the capacity of the blast 
furnace by such reduction in fuel. The sintering of the ore reduces 
the loss of metals by limiting the amount of flue dust. This method 
of sintering enables fine ores suitable for pyritic smelting to be suc- 
cessfully treated in isolated districts in which many of the older 
processes could not be utilized on account, of the cost of the plant and 
other conditions. 
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The sulphur gases evolved from the ore treated on the drum are 
highly concentrated and can be easily controlled. It is consequently 
possible to utilize them for conversion into acids and other chemical 
compounds or to render them innocuous. 

The process readily lends itself to the solution of many chemical 
and metallurgical problems and is capable of rendering valuable as- 
sistance in special concentrating and smelting operations. It has been 
successfully employed on a commercial scale for some time treating 
copper ores at Cananea, Mexico, and in handling other classes of ore 
at Perth Amboy, N. J., Baltimore, Md., and elsewhere. 

FLOTATION PROCEsS. 


Not only have the methods of smelting and of preparing ore for 
smelting been improved as was shown above, but the processes of ore 
concentration have been revolutionized also within the past few years. 

When it was found that electrostatic concentrators were ineffi- 
cient in dealing with the Broken Hill silver-lead-zinc ores, experi- 
ments were carried out with the view of improving wet methods of 
concentration. It was discovered that by using certain chemical means 
the well-known tendency of minutely divided mineral particles to float 
on the surface of water could be utilized in effecting a separation of 
the mineral matter from its gangue. 

Potter discovered that a 3 per cent solution of sulphuric acid 
would so promote flotation that an efficient separation could be easily 
made in one operation. In his early experiments he simply ran the 
ore and water into long troughs, made from an alloy of zinc and 
antimony to withstand this acid, and drew off the floating ore in the 
overflow into settling pans. The concentration is now effected in spe- 
cially designed Delprat pans. The ore to be treated is sized and fed 
into the pans with properly acidulated water. The amount of acid 
required varies as the zinc contents of the ore. For an ore running 
20 per cent in zinc, about 40 pounds of sulphuric acid per ton of ore 
are required. The extraction amounts to about 95 per cent. 

Delprat adds sodium sulphate to the sulphuric acid solution with 
the view of densifying the concentrating medium. De Bavay gasifies 
the ore particles by carbon dioxide obtained from furnace gases. EI- 
more replaces the water by oil. All these processes are now in suc- 
cessful operation at Broken Hill and employed in conjunction with 
one or other of the sintering processes described in this article they 
have solved the principal metallurgical problems relating to the utiliza- 
tion of refractory silver-lead-zinc ores. Since the installation of a 
Potter concentrating plant and a Carmichael-Bradford sinterer on the 
Broken Hill Proprietary mine in 1904, the company has been able to 
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utilize 691,373 tons of zinc tailings which were previously of no com- 
mercial value. 
Tue MAcCQUISTEN PROCEss. 

A recent invention by Macquisten, of Glasgow, Scotland, reduces 
the flotation processes to their simplest form, No chemicals are em- 
ployed as in the Potter, Delprat, De Bavay and Elmore processes. 
The sulphide particles of ores are separated from the accompanying 
gangue materials through the medium of water by utilizing the sur- 
face tension of water by a simple mechanical device. The invention 
is based on the observation that sulphide minerals are positively af- 
fected by the surface tension of water while the rock constituents are 
not so affected. The surface tension of the water spreads around 
each sulphide particle like an envelope leaving, probably, a bubble of 
air between the surfaces of the water and the mineral large enough 
to float the sulphide. No envelope is formed around silicates, The 
water appears to penetrate them and causes them to sink, 

The process is carried out in a concentrator composed of a sim- 
ple cast-iron tube about 6 feet in length and 1 foot in diameter which 
weighs about 450 pounds. Near each end, externally, the tubes are 
cast with two tires resting on supporting rollers to enable the tubes 
to be revolved with the least amount of friction. Internally there is a 
helical groove with an inch and a half pitch running from end to end 
as ina bolt nut. The tube is charged from an ordinary square wooden 
launder and it discharges into an ordinary separating box from which 
the floating ore particles are flowed over an apron on the upper rim 
opposite the discharging end of the tube. The gangue matter is drawn 
off from the bottom of the box from a bung hole. 

The tube is revolved at the rate of about 30 revolutions per min- 
ute. The pulp is screwed through the tube and is so guided by the 
helical screw groove as to give the mineral particles repeated oppor- 
tunities to glide upon the surface of the water. It is found in practice 
that ordinarily a good concentration can be made in one tube. The 
inventor’s experiments, however, showed that when four tubes were 
joined in series so that one fed into the next one following, some of 
the finest particles did not get properly started on the water’s surface 
until they had nearly reached the discharging end of the fourth tube. 

This process has been tried on a large scale at the Adelaide Mill, 
Nevada. It was run with an ore composed of chalcopyrite, pyrrhotite 
and pyrite with a little blende and galena which previous plants had 
failed to handle profitably. Each tube successfully treated from 5 to 
6 tons of ore per 24 hours, concentrating in the ratio of 11 to 1. 
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THE MACQUISTEN MACHINE, SHOWING CONCENTRATORS ARRANGED IN SERIES 
OF THREE, 
The top cylinder feeds into the one immediately beiow. American Direct Concentrating Co., 
Salt Lake City. 
The benefits arising from the above described metallurgical in- 
ventions will not be restricted to the treatment of the ores they were 
specifically designed to deal with. Experience, doubtless, will show 
that some of them may be successfully utilized in many of the chem- 
ical and manufacturing industries. Many of the refractory zinc-lead- 
copper ores these new processes will be called upon to treat contain 
appreciable quantities of gold and silver, which they will concentrate 
and save. Their use, therefore, will assist in preserving the steady iu- 
crease in the world’s annual gold production which has been so notice- 
able in recent years. They will in this way become important factors 
in affecting the depreciation of gold and silver values, and in the con- 
sequent appreciation in the values of commercial commodities. 
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MANUFACTURING FROM STOCK. 
By Clarence Hoyt Stilson. 


li has been observed by experts in systematic works management that although stock 
1s the most directly visible equivalent of money, its careful and intelligent maintenance, 
supervision, and accounting are often strangely neglected. Mr, Stilson sets forth briefly 
certain principles and methods which, consistently applied, will do much to reduce idle and 
barren investn:ent and to mcrease promptness in the filling of orders.--THer Eprrors. 

N all organized manufactories the stores room plays a very impor- 
I tant part; its functions are analogous to those of the accumulator 

in an electric power system, the air chamber of a force pump, the 
reservoir in an irrigation project. While these functions are simple 
and well defined, the applications of the stores room are more diversi- 
fied. 

Some establishments use the stores department for practically 
nothing but the storing of raw material; in the mammoth steel works 
it contains limestone, coke, ores—it is the reservoir for the incoming 
material, preventing freight congestion and conducing to an even, 
unchecked flow of finished product. Another concern will store not 
only the raw material but the finished product as well, and while the 
purpose is still the avoidance of congestion and shortage, it is with a 
wider significance. In the steel works, minimum cost of production is 
sought by assuring maximum output; in other lines of business low 
cost of production is not sufficient to insure a healthy volume of trade; 
quick delivery must also be assured. As a consequence, a consider- 
able store of both raw and finished product is maintained, so that, 
when necessary to meet competition, very quick delivery can be made 
either from the stock of finished goods or by rushing manufacture, 
using material on hand in the stores. 

This practice of making prompt shipment by the aid of stock 
carrying has grown until the trade have been literally trained to ex- 
pect and often to demand it. Furthermore, the very nature of certain 
classes of manufactured articles necessitates exceedingly prompt ship- 
ments; the demand for certain novelties may last only sixty days, 
making it imperative to get the goods on the market inside of a week 
or two. At any rate, both through the demands of the trade and 
through the endeavor of manufacturers to outdo one another in offer- 
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ing inducements to buyers, the conditions above described have come 
and are apparently here to stay. Manufacturing concerns are helpless 
in this matter, and must submit to some loss due to investment in raw 


material and finished goods, as a necessary contingency. 
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FIG. I. SIMPLE FORM FOR STOCK RECORD. 


There are some factories where practically every order received 
entails only the assembling and finishing of standard parts made up 
in advance and stored in stock, which process we may call “manufac- 
turing from stock.” Manufactories of screws, shoes, metal buttons, 
etc., are organized to operate along this principle. Orders for these 
goods are received in great quantities, each of comparatively small 
value financially, and to attempt to put each lot separately through the 
works from raw state to completion would result in excessive high 
cost of production, great delay, and costly clerical work. This method, 
though proper and necessary in a machine-tool works, is entirely 
wrong in a shop manufacturing from stock. 
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Although the practice of 
carrying a large stock is con- 
ducive to economy and to 
the profitable transaction of 
certain lines of business, yet 
in careless hands it is as dan- 
gerous as the steam boiler, in 
which the pressure may rise 
to dangerous limits or fall 
until the machinery comes to 
a standstill. On the other 
hand, under efficient manage- 
ment the investment can be 
kept normal and the amount 
of staple materials and goods 
be kept from either excess or 
depletion. 

The principles governing 
the care of such varied and 
extensive stores as we have 
described are the same in most 
concerns, although the record 
forms vary with each specific 
class of manufactured goods. 
Figures 1 and 2 vary consid- 
erably in the volume and de- 
tail of the data recorded. 
Either form, however, gives 
a rather complete history of 
each specific lot of goods 
that is or ever has been in 
the storehouse. Without 
some such record it is imprac- 
ticable to keep stores in the 
safe, economical manner re- 
ferred to above With such 
records, the problem resolves 
itself into something which 
may be organized to run al- 
most automatically, requiring 
but a light touch on the brake 
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or throttle from time to time, with perhaps a general readjustment 
once a year or when abnormal conditions present themselves, 

Turn to Figure 2. This gives total quantities received, withdrawn, 
and left in stock. More than this—it shows the quantities ordered 
to replenish stock but not yet received, also every customer’s order 
on which any stock goods have been applied. I*rom this a moment’s 
study will give a complete story of the past and present business on 
any type of product. In the upper portion appear the Steck Limits, 
which are the “indicators” by which the condition of the stock may be 
judged and by the help of which the amount of stock on hand is kept 
within bounds. ‘The figures appear insignificant and of no especial 
value to the layman, but they should represent not a little sober thought 
and an analysis of market conditions both conservative and progres- 
sive. 

When the amount in stock drops to the minimum stock limit, or- 
ders are to be entered at once to replenish the stock; the amounts of 
these ordérs should be such that at no time does the total quantity of 
unapplied goods in stock exceed the maximum limit. 

The limits themselves are based first on the present and past de- 
mand, and second on the time required to obtain or to manufacture the 
goods necessary to replenish the depleted stock. If the rate of con- 
sumption, as indicated by the records, of a certain size of brass rivet 
rod is 3,000 pounds per month, and six weeks are required to obtain 
any of this material after placing an order with the mills, then a 
minimum stock limit of 4,500 pounds is absolutely necessary ; likewise 
a maximum limit of 9,000 pounds would seem quite safe. By placing 
an order for the maximum limit the very day the minimum is reached, 
we should receive 9,000 pounds on the date on which the stock would 
theoretically be entirely consumed. 

Using these methods, the stores keeper is supplied with a list of 
goods to be carried in stock and is authorized to maintain this stock 
within the limits set, which renders unnecessary much anxiety on the 
part of the management as to the handling of future business and 
does away with the disorganization accompanying the fulfilment of 
rush orders for which otherwise the factory would be unprepared. 

There still remains on the shoulders of the factory management 
one duty which must not be neglected, and that duty consists of a 
constant censorship of all orders for replenishing the stock. As a 
part of this duty may be considered the periodical study of the entire 
stock, a thing that may be done very quickly and comprehensively by 
means of charts such as are shown in Figure 3. (Page 872.) 
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FIG, 3. GRAPHIC RECORD OF BRASS ROD IN STOCK, 

The curve indicates that throughout the year 196% an average of about 40,000 pounds of 
screws was maintained. In Apri! and December the stock increased very noticeably, 
the rise in December being rather unfortunate in view of the imminent January 
inventory. ‘The following year (1906) under systematic organization of the 
store-house records, the stock was rapidly reduced and held in good 
coutrol all through 1907. 

These charts are taken from the stores-room records, the totals 
of all classes of goods being taken every Monday morning and plotted 
as indicated. For purposes of comparison there is nothing more satis- 
factory than such charts, a number of things being indicated by the 
simple curves. They give present investment as compared with that 
of preceding years and months; they indicate in what lines business is 
the heaviest ; and they give a history of the fluctuations in supply and 
demand for the past few years. But their chief use is the control of 
investment in stock, and with intelligent use they should permit the 
present-day manufacturer to practice “stock carrying” more exten- 
sively than ever before, with the consequent benefit of being able to 
make prompt shipments and the freedom from the danger of exces- 
sive accumulations of material and goods. 

In other words, the stores room, instead of becoming simply a 
“catch-all” for defective work, useless goods from cancelled orders, 
and all such odds and ends, can be made a most efficient tool and a 
powerful resource for profitable manufacturing. 
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ALCOHOL AS A FUEL FOR INTERNAL-COMBUS- 
TION ENGINES. 


By Thos. L. White. 


Mr. White’s first paper was published in the August issue of THe ENGINEERING MaGa- 
. ZINE, anc was devoted to a review of the present state of the production of industrial alcohol 
and to a very interesting proposition for its manufacture at low cost and on a large scale 
from sources of almost unlimited abundance. This concluding paper examines the differ- 
ences between alcchol and gasoiine as combustion-motor fuels, the changes in design or 
practice necessary to adapt alcohol to general use in this field, and the advantages which 
may be thus secured.—Tue Eprtors. 


N a preceding article the practicability of obtaining commercially 
ample supplies of fuel alcohol was examined, and the apparently 
sufficient answer afforded by the Lagerheim-Frestadius process 

was presented. On the principle that when the problem of catching 
the hare has been solved, there remains the problem of cooking it, we 
now come to consider the suitability of alcohol as a gasoline substi- 
tute. As there are many types of engine designed to fill widely vary- 
ing needs, the subject is one which has many sides and may easily be 
made confusing or misleading unless the issue under discussion is 
very clearly defined. As an example of the kind of argument which 
too often passes current, and by causing motor users to expect the im- 
possible does the prospects of fuel alcohol endless harm, we quote 
the following, which formed part of a paper read at a scientific meet- 
ing, and which, besides exemplifying the class of fallacy to be guarded 
against, will also serve to put on record the principal data of the fuel 
question so far as alcohol and gasoline are concerned. 


“Comparing denatured alcohol and gasoline as at present in use :— 
Gasoline, specific gravity, 0.72; net British thermal units per pound, 19,600. 
_ Alcohol, specific gravity, 0.82; net British thermal units per pound, 10,600. 
Che heat units converted into work, taking the efficiency of the alcohol 
engine to be 35 per cent, and that of the gasoline engine to be 20 per cent, 
would be :— 
Gasoline; useful British thermal units, 3,920. 
Alcohol; useful British thermal units, 3,7T0. 
Allowing for the difference in specific gravity, we find that the useful num- 
hers of British thermal units per gallon are :— 
3,920 X 0.72 & 8.3 = 23,246 for gasoline. 
3,710 X 0.82 & 8&3 = 25,259 for alcohol. 
‘Taking the price of gasoline at 15 cents per gallon, we could even pay 16 cents 
per gallon for alcohol, and obtain an equal amount of energy for the same ex- 
penditure. Or, we may say that it is possible to get with a properly designed 
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alcohol engine a greater mileage per gallon of alcohol than with gasoline in 
the best designed engine.” 

From a logical point of view, or as regards the data and the cal- 
culations based on them, there is no fault to find with the foregoing 
argument. It is the underlying assumption that is misleading. What 
is not stated is that the alcohol motor for which an efficiency of 35 
per cent is quoted is of a heavy stationary type, having a rate of only 
one hundred revolutions a minute, a ratio of stroke to bore of over 
two to one, and an initial compression in the neighborhood of 200 
pounds to the square inch. Now, no such engine ever has been, or 
probably ever will be, put into an automobile, and to claim a greater 
mileage per gallon for alcohol than for gasoline on the strength of 
such a record, made it may be said under laboratory conditions, is very 
much the same thing as claiming that because the Diesel motor will 
burn crude petroleum and render an efficiency of 36 per cent, there- 
fore crude petroleum is a better fuel for the automobile than gasoline. 

In considering the difficult matter of changing over from gasoline 
to alcohol, it is important to remember that the two fuels differ in a 
dozen essential particulars; that the current type of motor is a gaso- 
line instrument evolved under gasoline conditions ; and that the great- 
est variety of opinion exists as to how far the accepted rules of con- 
struction will have to be modified to suit the change. Moreover, 
there is the important economic fact to be considered that some mil- 
lions of gasoline motors are at present in use, and that it is not only 
a sound but a necessary policy to try to maintain their construc- 
tional features as far as possible, changing nothing unless there is a 
distinct necessity for each change, or a distinct advantage resulting 
from it. That there are to be had special alcohol machines, which 
are excellent for certain purposes, is beside the real issue which is 
concerned with using alcohol in the high-speed, low-compression 
engine. 

We are all familiar with the fact that in the courts very little 
importance is attached to expert testimony, for the reason that for 
every eminent expert who can be brought to prove that A is B, an- 
other slightly more or less eminent expert can be brought to prove 
that it is nothing of the kind. While conceding that the chief of- 
fenders seems to be the medicals, and that mechanical engineering is 
less elastic in its conclusions than medicine (possibly because the en- 
gineer’s failures remain to reproach him, while the doctor’s do not) 
it is nevertheless astonishing how difficult it is to get a definite, clear- 
cut decision on a debatable point when we come to collate the 
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conclusions of the different committees that have examined the fuel 
question. And on no issue, judging by the following extracts from 
the reports of several recent investigations, is there more variety of 
opinion than on the question of using alcohol in the gasoline motor. 


As has been previously published, alcohol can be used with more or less 
satisfaction in stationary or marine gasoline engines, and these engines will 
use from one and one-half to twice as much alcohol as gasoline when operat- 
ing under the same conditions. The possibilities, however, of altering the 
ordinary gasoline engine as required to obtain the best economies with alcohol 
are very limited, for the amount that the compression can be raised without 
entirely redesigning the cylinder head and valve arrangement is ordinarily not 
sufficient nor the gasoline engine usually built heavy enough to stand the maxi- 
mum explosive pressures, which often reach 600 and 700 pounds per square 
inch.—Report of the Technologic Branch of the U. S. Geological Survey. 

From the previous argument it will be seen that, in order to utilise alcohol 
in an internal combustion engine, certain modifications in the engine itself be- 
come necessary, but it is quite reasonable to expect that such alterations would 
become unnecessary if a proportion of tar benzol, acetylene, or other hydro- 
carbon, containing a high percentage of carbon were mixed with the alcohol. 
Owing to this high percentage of carbon present, the chemical composition of 
the mixture will be brought more nearly to resemble those of petroleum prod- 
ucts. As to the most suitable relative proportions, experiment only will de- 
termine these, but such a fuel as is here suggested has the advantage that it 
can be used without material alteration to the engine—Report of the Fuels 
Committce of the Motor Union of Great Britain and Ireland. 

As for the difficulty of starting from cold, it will be probable that alcohol 
as a fuel will almost always have a greater or less quantity of benzol mixed 
with it, in which case this difficulty entirely disappears. Even without the ad- 
dition of benzol there is little doubt that the question of starting from cold 
will be almost entirely overcome by the use of a suitable carburettor.—From 
the same Report. 

Any gasoline engine of the ordinary types can be run on alcohol fuel with- 
out any material change in the construction of the engine. The only difficulties 
likely to be encountered are in starting and in supplying a sufficient quantity of 
fuel, a quantity which must be considerably greater than the quantity of gaso- 
line required.—Report of the Office of Experimental Stations of the U. S. De- 
partment of Agriculture. 


It will be seen that inferentially three distinct views can be based 
on the above findings : 

1.—Material structural changes are necessary. 

2.—Material structural changes are unnecessary if the alcohol is 
blended. 

3.—Material structural changes are unnecessary. 

Which view is adopted depends a good deal on the importance 
attached to the superior economies obtainable by high compressions. 
Viewed from a practical standpoint, such gains are capable of being 
much overrated. In the first place high compressions can rarely be 
maintained under ordinary working conditions. In the laboratory or 
the shop, where expert attention is always available, a high-pressure 
engine can be continuously operated at its top notch of efficiency ; but 
in daily use in the factory, on the farm, or on the road, from the lack 
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of constant skilled supervision, the compression will be gradually 
lost owing to the heavy duty imposed on the piston rings and valves. 
When this occurs the result is simply a low-compression engine hav- 
ing all the extra weight and unhandiness of a more complex type. 
Then, again, as has lately been pointed out by Mr. Sidney A. Reeve, 
the evolution of engine types in the past has not been so much along 
the lines indicated by considerations of fuel economy as along the lines 
indicated by considerations of handiness, reliability, and flexibility. 
If alcohol possesses advantages of this character, when burned in the 
present type of gasoline motor, and if any operative disadvantages 
incidental to its use (such as difficulties of starting up) can be elim- 
inated, and some increase of efficiency attained by recourse to less 
radical means than high compressions, then there will be no need to 
consign the present engine to the scrap-heap in order to be able to 
burn alcohol. It is the opinion held in this article that alcohol has 
several such advantages, and that its efficiency in the gasoline motor 
can be increased without virtual reconstruction, and the grounds for 
this belief will now be set out. Incidentally, it is well to remember 
that in the matter of compression there is no golden mean. The gaso- 
line engine compresses to 80 pounds at most, and till this is increased 
to over 130 pounds, the gain in thermal efficiency resulting is not 
worth the trouble of the alteration. 

While it has always been the aim of designers to make the gaso- 
line motor as flexible as the steam engine, the narrow range within 
which a charge of gasoline and air can vary in composition and yet 
remain explosive has always prevented any regulation of the power 
by the manipulation of the mixture. In the case of alcohol and air, 
however, the variation of the proportions compatible with perfect 
combustion is four times as great, and it has been determined by 
experiment that the specific power of the working stroke of an alco- 
hol engine can be reduced to 25 per cent of maximum, by the opera- 
tion of an auxiliary air throttle. In automobile practice this means 
that the -4option of alcohol would tend towards fewer cylinders and 
simpler gez -s. The actual limits within which alcohol and gasoline 
mixtures are respectively explosives are 4 per cent to 14 per cent, and 
2 per cent to 5 per cent, tested at atmospheric temperatures and pres- 
sures. 

When one pound of absolute alcohol and one pound of gasoline 
(hexane) are completely burned, each in a suitable motor, the fol- 
lowi1.¢ numerical relations are independent of the tvpe of motor used, 
and consequently have the character of constants. 
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ALCOHOL. 
Minimum sufficient amount of air . = g lb. 
== 117 cub. ft. at 15 C. and 760 m.m. 
Carbon dioxide in the exhaust. . . = 1g lb. 
= 15.9 cub. ft. at do. 
Nitrogen in the exhaust ..... = 69 lb. 
= 90.6 cub. it. at do. 
Water condensed from the exhaust . = 1.2 lb. 
GASOLINE, 
Minimum sufficient amount of air . = 15.3 lb. 
= 1989 cub, it. at 15 C. and 760 m.m. 
Carbon dioxide in the exhaust. . . = 3 lb. 
= 25.1 cub. ft. at do. 
Nitrogen in the exhaust = Fel 
= 155 cub. ft. at do. 


Water condensed from the exhaust 1.5 |b. 

Of course in ordinary practice more air than the theoretical mini- 
mum is admitted with the fuel, but taking such excess of air as pro 
rata in either case, the most noticeable feature in the above figures 
is the relatively greater amount of nitrogen per pound of fuel which 
passes through the gasoline motor. The exact effect of this extra 
dilution, amounting to at least five pounds of inert nitrogen to every 
pound of gasoline burned, is somewhat obscure; but so much at least 
is clear—that its presence means additional loss of heat at the ex- 
haust, and has a tendency to cause incomplete combustion, besides 
thermodynamically lowering the efficiency of the cycle. The obnoxi- 
ous smell from the exhaust of a gasoline motor, due to the escape 
into the atmosphere of unburned hydrocarbons, is largely an effect 
of its retarding action during combustion; while on the other hand, 
the odorless character of the products of combustion of an alcohol 
motor points to the absence of the damping effect of an excess of 
inert nitrogen in the mixture. The fact that deposits of soot in the 
cylinder are the rule with the gasoline motor and the exception with 
the alcohol motor may be similarly explained, for although it is true 
that there is more carbon in gasoline to be deposited, yet analyses of 
the exhaust gases from gasoline motors made by Sorel in Paris in 
1903 show that the proportion of unburned carbon is no greater than 
the proportion of unburned hydrogen, the inference being that if the 
hydrogen was completely burned, as is the case in the alcohol motor, 
the carbon would be burned as well, and the fact that rither is com- 
pletely burned points to the action of some retarding influence during 
the period of inflammation in the cylinder, which is present in the 
gasoline motor but absent in the alcohol motor. 

The alcohol motor has been freely criticized because of the alleged 
difficulty in the matter of carburation which is occasioned by the high 
latent heat of the alcohol. It is difficult to see wherein the drawback 
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from this cause exactly lies, and as far as one can tell the crit- 
icism seems to arise from the widespread notion that all preheating 
of the in-going charge is prejudicial to the efficiency of the motor. 
The fact is that preheating the mixture after the fuel is in a state of 
vapor is harmful in two ways :— 

1—The whole body of the ingoing mixture being thereby ex- 
panded, the actual weight of mixture that enters the cylinder during 
the suction stroke is decreased, so that the specific power of the mo- 
tor is lessened. 

2.—The efficiency of the motor is reduced, for while there is no 
lessening of the negative work done during the compression stroke, 
the energy of the succeeding expansion stroke on which it is a pro 
rata tax is less, there being less fuel present. 

Preheating the mixture, however, or its constituents separately, 
within limits and before the fuel (in this case alcohol) has become 
converted into vapor, has no tendency whatever to rarefy the charge, 
and is consequently without effect, at any rate on that score, on 
either the specific power or the efficiency of the motor. 

The amount of heat necessary to convert go per cent alcohol into 
vapor is nearly 6 per cent of the total amount of heat liberated by 
the alcohol when it is burned, and the lowest temperature at which 
the vaporisation can be completely effected is somewhere in the 
neighborhood of 75 degrees Fahrenheit, the exact figure depending 
on the amount of moisture in the atmosphere at the time. Now, as- 
suming, which is the general estimate, that 30 per cent of the energy 
liberated in the explosion of a gas engine escapes as heat through 
the exhaust, we have a fund of waste heat, 20 per cent of which can 
be returned to the motor in a latent state with the in-going charge, 
without sensible rise of the temperature, once the alcohol is vaporised, 
and without the weight per volume of the mixture being any more 
affected than in the carburation of air with gasoline. What may be 
the exact function of this latent energy of separation of the alcohol 
particles thus introduced into the motor it is difficult to surmise, but 
on no hypothesis can its presence be construed as harmful. 

To the question of carburation is closely related the question of 
starting up from cold. The alcohol motor has been widely attacked 
in this connection and as widely defended, and the only satisfactory 
course seems to be to disregard all evidence of a merely general 
character. Even specific cases cannot be regarded as having much 
weight, unless the accompanying conditions were normal, for the per- 
tinent issue is not whether a start can be made from cold under the 
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most favorable conditions, but whether a start can be made under 
any conditions that are likely to occur in practice. The question 
also seems to be a separate one for each type of motor, technically, 
because the character of the difficulty to be overcome varies with 
different constructions, practically because the matter is of more im- 
portance in the case of the automobile engine than in the case of the 
stationary engine. 

As they constitute a class in themselves, being unsuited to burn 
gasoline, the high-pressure German motors may be considered sepa- 
rately. According to the principle adopted in vaporising the fuel, 
they fall naturally for the present purpose into two divisions respec- 
tively typified by the Durr motor, in which preheat is relied on, and by 
the Deutz motor, in which the alcohol is sprayed into the ingoing 
air, vaporisation being effected by the aid of the heat generated dur- 
ing the compression stroke. In neither case can a start be made from 
cold, for in the one the necessary preheat is wanting, while in the 
other the compression by hand is too slow to yolatilise the alcohol in 
the mixture, 

In the case of the low-pressure or gasoline motor, it is impossible 
to make any accurate subdivision, the type varying all the way from 
the farm motor with a rate of 100 revolutions per minute and a ratio 
of stroke to bore of two to one, to the fastest automobile motor with 
a rate of 2,000 revolutions and a ratio of stroke to bore of one to one. 
Carefully conducted experiments go to show that when the speed is 
moderate and a good expansion is provided for, the gasoline motor 
will start up from cold on alcohol under laboratory conditions, but 
there is little evidence to prove that any gasoline motor can be set in 
operation with alcohol when the circumstances are unfavorable, as for 
instance in moderately cold weather. So far as the fast-running type 
is particularly concerned, the problem is not so much to be able to start 
up at all times and under all conditions on alcohol, as to be able to run 
at all on this fuel with any show of efficiency, and there are many 
reasons for agreeing with the conclusion of the Fuels Committee of 
the Motor Union, quoted above, that the solution lies in blending ‘the 
alcohol with benzol or acetylene, not merely to facilitate starting up, 
which is regarded as an incidental gain, but to bring the alcohol nearer 
in character to gasoline so that it can be used under the gasoline con- 
ditions by which the limitations of the ordinary motor are determined. 

The principal difficulties experienced when alcohol is used in the 
high-speed motor arise from the fact that this fuel ignites slowly, 
compared with gasoline, and that, when ignited, the propagation of _ 
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the flame throughout the mixture is not sufficiently rapid to suit a 
piston velocity of over 12 feet per second, and a piston travel which, 
at any rate in the case of the automobile motor, is strictly limited in 
range. The disadvantages, direct and indirect, which result from this 
sluggish ignition and tardy inflammation are several, and all impor- 
tant. 

1.—Combustion, instead of being completed when the compres- 
sion and temperature are greatest, is continuous during the entire 
expansion. From a thermodynamical standpoint this means that a 
portion of the heat units contained in the alcohol are not being lib- 
erated to the best advantage. Let T be the absolute temperature of 
the burning mixture at the beginning of the expansion stroke when 
combustion is well under way, and let T’ be the absolute temperature 
when the exhaust valve opens. Then the theoretical efficiency for 
that part of the fuel which is burned at temperature T is (T—T’) + 
T. The theoretical efficiency corresponding to heat subsequently lib- 
erated during the expansion, say at a temperature T”, which is 
necessarily less than T and greater than T’, is (T’—T’) + T”. As 
this quantity is always less than (T — T’) + T, and diminishes con- 
tinuously with T”, it follows, assuming the combustion to be continu- 
ous throughout the stroke, that the thermal efficiency with which the 
successive portions of alcohol are burned declines all the way from 
maximum when combustion begins to zero when the expansion is 
complete. 

It has been claimed for the alcohol motor that this phenomenon 
of delayed combustion is a positive advantage, giving a smooth, even 
thrust on the piston and a high mean pressure. That such an effect 
has been observed in alcohol motors is beyond doubt, but it must be 
attributed, not to the sustained inflammation, since it is most notice- 
able in very slow-running motors in which combustion is completed 
during the early portion of the expansion stroke, but to the presence 
of steam produced from the burning of the alcohol and from the 
water with which this fuel is always diluted. Provided that this 
steam (which is of course superheated almost up to the dissociation 
point) receives its heat content at the maximum temperature of the 
expansion, its presence and action is in every way an advantage, for 
it represents internal as against external cooling of the cylinder walls, 
and the retention of heat units in the working fluid, which would 
otherwise pass into the water jacket. If, however, the superheat of 
the steam is regenerated as the expansion proceeds by the continued 
_ burning of the fuel, this regeneration is effected at the cost of the ther- 
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modynamic loss stated above, a loss which is avoided if the steam re- 
ceives its whole energy at the beginning of the expansion. 

2.—The imperfect combustion of alcohol under the conditions 
which obtain in a high-speed motor is favorable to the formation of 
compounds deleterious to the cylinder walls and valve seats. In 
America, as in most countries, fuel alcohol is methylated, and methy- 
lated alcohol, besides usually containing acetone, has a tendency dur- 
ing the compression stroke to form this compound, which during the 
expansion stroke is partially oxydized to acetic acid. The extent to 
which acid by-products may increase by their corrosive action the 
wear and tear of the moving parts of the motor has been the subject 
of some dispute, but in any case it can be shown that the amount of 
acid that is formed is proportional to the amount of acetone present 
in the unburned mixture. 

3.-—To the credit of delayed combustion must be laid not only 
work losses due to a portion of the fuel being burned to a disadvan- 
tage, but also losses due to a portion of the fuel being only partially 
burned or not burned at all. The exhaust is found to be contam- 
inated with products of combustion other than water and carbon di- 
oxide, and ceases to be odorless and unobjectionable. 

Once it is clear that the problem of substituting alcohol for gas- 
oline as a fuel in the high-speed motor reduces itself to seeking a 
more vigorous ignition and a more speedy inflammation, and con- 
ceded that these desirable ends can be attained by the addition to 
the alcohol of some compound which will generally accelerate its 
action in the motor, the natural suitability of acetylene as a correc- 
tive can hardly be overlooked. This gas, which has the same formula 
of composition as tar benzol, has the further property which is 
shared by no other fuel, that it is an endothermic compound. In its 
formation heat is absorbed, and there resides in the acetylene mole- 
cule the power of spontaneously decomposing and liberating this heat, 
if it is subjected to a temperature or pressure beyond the capacity of 
its unstable nature to withstand. 

If the liberation as heat of the reserve energy of acetylene (which, 
it should be noted, is an operation quite distinct from combustion, in 
that it can take place in the absence of oxygen) is effected when the 
acetylene is diffused throughout the body of an inflammable mixture, 
it is found that each detonating molecule of acetylene becomes a 
center of inflammation and the whole mass is burned with a speed 
and vigor which is only limited by the proportion of acetylene pres- 
ent. In the case of alcohol the practical question is whether the 
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conditions favorable to the spontaneous decomposition of acetylene 
are induced, when air carburated with alcohol and acetylene is com- 
pressed and ignited in the motor in the usual way; and the experi- 
mental answer is that they do. ‘The rise of pressure set up in the 
mixture when the ignition takes place is accelerated by the detonation 
of the successive portions of acetylene as they are involved in the 
advancing pressure wave, and it is found that the ignition line in a 
pressure-volume diagram taken on a motor burning a mixture of 
alcohol and acetylene is even at 2,000 revolutions as vertical as the 
corresponding line in a pressure-volume diagram taken on the same 
motor when it is burning gasoline. 

Mention has already been made of the fact that acetylene and 
tar benzol have the same empirical formula, viz., C,H,, and in the 
recommendation of the fuels committee quoted above they are 
coupled together as equally suitable fuels to mix with alcohol, on the 
common ground that their calorific value is high and that they are rich 
in carbon. Now, although the admixture of benzol with alcohol 
makes a true gasoline substitute, and although as an ingredient in 
alcool carburé benzol has been tried out with considerable success in 
France, the fact that it is not an endothermic compound, and that 
consequently it has no effect on the combustion of the alcohol with 
which it is mixed similar to the detonating action of acetylene, renders 
it inferior to that gas as a corrective for alcohol; and that there are 
limits to its usefulness in this capacity is plainly stated in the follow- 
ing extract from a paper by Herr Fehrmann, one of the leading Ger- 
man authorities on the alcohol motor. 

Other means for rendering alcohol suitable for use in vehicle motors con- 
sist in the admixture with the alcohol of other fuels which are calculated to 
overcome the difficulty of ignition. It has often been proposed to mix alcohol 
with other fuels of high calorific value, as, for instance, benzol or ergin, and 
thus to increase its heating value, and above all its inflammability. With slow- 
speed motors good results have been obtained in this manner, but with high- 
speed motors new difficulties arose as a result of the impossibility of completely 
burning these mixtures, so that there was a great deposit of soot in conse 
quence of the admixtures. 

Another trouble is that the amount of benzol necessary to change 
the character of the alcohol materially is very considerable, amounting 
in the case of alcool carburé to 50 per cent, a proportion doubly objec- 
tionable because the cleanly properties of the alcohol are entirely lost 
and because benzol is a product of which the sources of supply are too 
limited and the minimum possible price of production too high for it 
to come into extensive use. 
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The depositing of soot, mentioned by Herr Fehrmann, never 
occurs when acetylene is substituted for benzol, for in the first place 
the necessary amount of this gas to secure a quick ignition and a rapi<l 
inflammation is small, and in the second place even if this were not 
so, the latent energy of the acetylene would ensure the complete com- 
bustion of both itself and the alcohol in spite of the necessity for 
more air in the mixture due to the extra carbon in the acetylene. In 
the case of benzol it is the presence of this additional but necessary 
air that causes the combustion to be incomplete, for reasons that were 
explained in the early part of the article, when it was shown that the 
introduction of an excess of nitrogen in the motor leads to the un- 
desirable effects mentioned by Herr Fehrmann. 

Acetylene, as is evident from its formula, is a reducing agent, and 
its presence (luring the combustion of alcohol will either prevent any 
acetone present from forming acetic acid, or if the acid is formed, 
instantly reduces it to carbon dioxide and water. 

All denatured alcohol contains a percentage of water, and it is a 
fact that alcohol containing from 10 to 15 per cent of water is in 
every respect a better fuel than pure alcohol. The action of the 
water is very obscure, and it has not been satisfactorily determined 
how far the percentage can be increased without the consequent low- 
ering of the calorific value of the mixture more than offsetting the 
benefit in the motor. What is relevant here is that the advantages 
derived from the presence of comparatively large percentages have 
been principally experienced in connection with high compressions, 
and to get similar results in the low-compression high-speed motor, 
the damping effect of a large admixture of water calls especially for 
the accelerative action of acetylene on the inflammation and ignition. 

In conclusion, if we consider that the automobile motor is an in- 
strument in which power must be sought by high piston velocities, 
and that starting with Daimler’s motor this condition has been ac- 
cepted without question as the basic canon of construction of this class 
of engine, it seems almost inevitable that the use of alcohol, in the 
automobile field at any rate, will continue along the lines of 
carburating the alcohol, of which the French alcool carburé is an 
example and a step. Of the two ways of bringing Mahomet and the 
mountain together it is the best way in the end to transport Mahomet, 
even if the road be somewhat difficult and a little preliminary explor- 
ation be called for. 
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THE FEED-WATER SYSTEM; FOR THE POWER 
PLANT. 


By Charles A. Howard. 


Mr. Howard’s summary includes broadly all the more important elements of boiler-feed 
practice—supply, economy, appliances and lay-out. Following it very soon we shall present 
a full discussion of the subject ot feed-water heating, by Reginald Pelham Bolton, in which 
the various methods of heating by hot gases. live steam and waste steam are carefully 
worked out and the heat balance is exhaustively studied..-liuiz Epitons. 


NE of the most important considerations, if not a vital one in the 
O steam-power plant, is the system for supplying feed water to 
the boilers. A supply of reasonably clean water must be avail- 
able at all times, and the system should be so designed that the failure 
of some piece oi pipe or apparatus will not shut down the whole plant. 
The fundamental point in the design of such a system, and one 
too frequently neglected, is the supply of water to the station itself. 
It is not uncommon to find a power plant equipped with the most up- 
to-date apparatus and the most carefully designed duplicate systems 
inside of the station, but with the sole water supply coming through 
a single line of pipe. There are, of course, cases where the single line 
is all that can be obtained ; but there are many more where additional 
sources of supply could have been provided at a slight expense. Plants 
running condensing sometimes use the same source of water for cir- 
culating purposes as for the boilers, but when the circulating water 
is unfit for boiler use on account of salt or otherwise, and the feed 
water is taken from elsewhere, a connection should always be made 
so that in cases of emergency the kind of water used for circulating 
purposes can be used to feed the boilers. 

After having made sure that the supply of feed water is adequate 
and certain, attention can be turned to the design and layout of the 
piping and apparatus inside of the station. At the very start, there 
are several fundamenal questions to be settled, each involving a care- 
ful study of the existing conditions, not only as they are at present 
but also as they will be in the future. There is the question of econ- 
omizers ; shall we install them or shall we not? Shall we use heaters, 
and if so are they to be open or closed? Are our auxiliaries to be 
steam or electrically driven, and if steam-driven shall we take any 
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pains to secure especially good steam economy? The conditions of 
the individual problem are the governing factors in all these questions, 
and it can not be stated in general that one side of any of them is the 
better. 

Let us first consider the economizer question. On looking over 
some of our largest plants designed by the most capable engineers, 
we find economizers installed; in other plants, which are the work 
of equally good men, no provision is made for them. There is a great 
diversity of opinion in regard to the maintenance of economizers ; 
some who have had a large experience with them consider that the 
maintenance costs are very low, while others find them extremely ex- 
cessive. I find pretty generally that the cases where the cost of up- 
keep has been high are in plants where the load factor is low. In 
looking over existing plants, it will be noticed that the economizer 
is very popular in mill plants and manufacturing plants, less so in 
railway work where the load factor is lower, and still less in lighting 
plants which have in general even a lower load factor than the rail- 
way plants. 

In plants where the main generating units are run condensing, 
and where there is a demand for the exhaust steam of the auxiliaries 
for heating, drying, or other purposes, or where the auxiliaries 
are electrically driven, an economizer is a practical necessity for 
heating the feed water. Under other conditions than these just given, 
it is doubtful if any better results can be secured by an economizer 
than can be produced by a well designed system of auxiliaries and 
heaters making all together an installation of less first cost and less 
maintenance, and taking up less space, not to mention the effect of 
the economizers on the chimney draft. This last matter is no small 
item, especially where the tubes of the economizer are staggered. If 
the plant is operated by induced draft, it is a simple matter to speed 
up the fan and obtain the required draft provided the fan has suffi- 
cient capacity ; but when forced or natural draft is in use this cannot 
be done, as if the forced draft fan is speeded up to any extent it will 
produce a pressure over the fires on account of the reduction of 
draft by the economizers making it impossible to take the volume of 
gases away. This pressure will very soon cause the boiler fronts to 
be burned. This is frequently the reason for the capacity of the 
hoilers falling very materially after economizers have been installed. 

When it comes to the question of choosing the type of auxiliary 
heater, there is some difference of opinion. In general, however, 
it may he safely stated that except in very unusual circumstances, 
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the open heater shows up more favorably than the closed tubular 
heater for the following reasons. 

First: The open heater saves the substance and heat of the con- 
densed exhaust steam which amounts to as much as one-seventh of 
the total boiler-feed supply. The tubular heater throws this water 
and its sensible heat away, amounting to as much as 130 B. t. u. per 
pound above water at 70 degrees F’. 

Second: The capacity of the open heater is always the same; 
but the closed heater, after it has been in operation for some time, is 
sure to have its capacity reduced by the deposit of oil on the steam 
side of the tubes and the collection of scale on the water side. 

Third: The open heater is usually operated under a very slight 
pressure, generally less than two pounds, while the tubular heater 
is subjected to a greater pressure than the boiler itself. 

Fourth: The salts in solution in the water have each a tempera- 
ture at which it is deposited, and this temperature is reached in 
the open heater while the water is dropping down from one tray to 
another, while in the tubular heater it takes place in the tubes, causing 
heavy scale deposits. ; 

Fifth: The open heater has a large settling chamber and filter 
which catch the mud and floating impurities that would otherwise 
pass on to the boilers were a closed heater used. 

The open heater, however, must be equipped with an effective 
oil eliminator, as practically no oil should be allowed to pass into the 
boilers. There are several good makes of these separators which 
prevent the passage of any appreciable amount of oil through them. 

In selecting pumps and engines for the station auxiliaries, the 
condition rarely occurs in which it is worth while to strive for any 
great steam economy. The upkeep and first cost on simple engines 
and pumps are much less than on compound; in some cases the extra 
cost of maintenance of the latter will make up for the steam saved 
over the former where the exhaust is not used for feed heating. 
When the exhaust is used for feed heating and there is need for the 
extra steam, it is bad policy to install high-efficiency auxiliaries where 
these involve added complexity of parts. Recently, turbine-driven 
centrifugal pumps have been very successfully applied as boiler-feed 
pumps and condensed water pumps, and their low cost of mainten- 
ance and the fact that they need practically no attention ensure for 
them a large increase in their use. The pressure in the feed lines 
fed by centrifugal pumps is practically constant, while with direct- 
acting pumps, when several of them get into unison and a large num- 


| 
: 
5 


THE FEED-IWATER SYSTEM. 887 


ber of the feed valves of the boilers are closed, the variations in 
pressure are very large. In one case, I have noted a differnce of 85 
pounds between the maximum and minimum for five minutes. 

Most of the advocates of driving the auxiliaries by electricity 
use the very plain and simple argument that the electricity is gen- 
erated by an engine which uses say 12 pounds of steam per horse- 
power hour, while the auxiliaries will consume from 20 to 60 
pounds per horse-power hour; and as the efficiencies of the motors 
and generators are each 85 per cent or more, and the transmission 
losses small, they figure a large saving for the electrically driven ma- 
chines. Plant economy in pounds of steam not only means nothing 
but is in general very deceptive, giving on the surface results which 
are greatly in error, as this instance will show. 

In an economical condensing engine running at 12 pounds per 
horse-power hour at 175-pounds absolute steam pressure, 17.7 per 
cent of the heat in the steam is delivered by the engine, the remainder 
being rejected to the condenser or otherwise lost. With the steam- 
driven auxiliaries exhausting into an open heater, the only loss of 
heat, and hence of energy in the system, is that due to friction and 
radiation from the piping, which if covered will total less than 10 per 
cent. This leaves 90 per cent of the heat utilized as against 17.7 per 
cent with the electric auxiliaries, making a loss of 82.3 per cent in one 
case and 10 per cent in the other. This would allow of a steam 
consumption by the auxiliary machinery roughly of 82.3 + 10 or 8.23 
times that of the main engines for equal economy, other things being 
equal. 

To show this point up a little more plainly, let us take a concrete 
case. Say the auxiliaries of a given plant whose main engines run 
condensing require 300 horse power to drive them. Let the steam con- 
sumption of the main units be 12 pounds of steam per horse-power 
hour at 175-pounds absolute, and take the average consumption of 
the auxiliaries, both pumps and engines, at 60 pounds of steam per 
horse-power hour, which is a very high figure. Which is the more 
economical, to drive by electricity or steam when the exhaust from the 
auxiliaries passes into an open heater, allowing a loss of Io per cent 
in friction and radiation, which is ample in most circumstances? 


Evectric AUXILIARIES : 


Heat in 1 pound steam at 175 pounds absolute = ...... 1,195 B.t. u. 
Heat supplied main engine for auxiliaries for one hour, 

Heat delivered as power by the engine, 42.42 x 60 x 300 = 763,600 B. t. u. 


JTeat rejected to condenser and lost from system...... 3,538,400 B. t. u. 
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STEAM-DRIvEN AUXILIARIES: 
Heat supplied auxiliaries = 1195 x 60 x 300 = ........ 21,510,000 B. t. u. 
Heat delivered as power by the auxiliaries............ 763,600 
rejected from auxiliaries... 20,746,400 
Lost by friction and radiation in piping, 10 per cent..... 2,074,640 
Heat returned to feed water... 18,671,760 B. t. u. 
FiGat 16 Teed WHET 18,671,760 B. t. u. 
Heat lost and used by auxiliaries........ccccsseesevecs 2,838,240 B. t. u. 

or 

Net heat supplied auxiliaries per hour................. 2,838,240 B. t. u. 


To run the auxiliaries of this plant for one hour by electricity 
therefore will require the work equivalent of 4,302,000 B. t. u. with- 
out making any addition for the losses in the generators, motors, and 
transmission, while if the steam-driven system is used these auxiliaries 
will be run for the same length of time with an expenditure of only 
2,838,240 B. t. u. 

There is also another very important consideration in connection 
with this question of the means of driving the auxiliaries, and that 
is that in general principle it is undesirable to use the finished product 
for a purpose for which this product partially manufactured will 
answer just as well. Power in the form of steam, of course, is 
cheaper than in the form of electricity which requires further manu- 
facture. Besides the extra running plant cost of converting steam to 
electrical energy, there are the fixed charges on the whole engine 
room and electrical apparatus; these charges often amount to 30 per 
per cent of the total cost of producing current, and sometimes more 
in plants where the load factor is very low. In making calculations 
to determine whether the steam or electrically driven auxiliaries are 
the more suitable for a given condition, this matter of fixed charges 
on the engine room and electrical apparatus should always be. care- 
fully considered. 

With stations whose prime movers run condensing, there are 
three general arrangements which may be used for heating the feed 
water, though, of course, there are several combinations of these ar- 
rangements used to a greater or lesser extent. 

First: The auxiliary machinery may all be electrically driven 
and the feed water heated by an economizer, with sometimes the aid 
of a primary heater. Tf the condenser returns are being used for 
feed, their temperature is generally so high that a primary heater is 
of little or no value, 
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Second: The auxiliaries may be all driven by steam, and exhaust 
into a secondary heater of the open or closed type, this exhaust 
generally being sufficient to heat the feed to 200 degrees F. or slightly 
more. If warmer feed than this is considered advisable, the water 
is frequently passed from the heater to an economizer which will 
raise its temperature still further, to a point depending on the amount 
of its surface. Sometimes primary heaters are installed in the ex- 
hausts of the main engines, but with this system of auxiliaries they 
are seldom necessary or advisable. 

Third: Part of the auxiliaries may be steam-driven and part elec- 
trically driven, and in this case almost «very combination of the feed- 
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FRESH WATER SUPPLY. 
FIG, I. FEED-WATER INSTALLATION WITH ELECTRICALLY DRIVEN AUNXILIARIES. 


In Figure 1 is shown the diagrammatic layout of the piping and 
apparatus of a plant whose auxiliary machinery is driven electrically. 
Primary heaters are included in this sketch merely to show how they 
are connected into the system when installed, but as has been previ- 
ously stated, their use under the most usual circumstances is not 
found necessary. 

Figure 2 illustrates also in diagrammatic form the layout of the 
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feed system for a plant whose auxiliaries are steam-driven An open 
heater is shown in this diagram, but if a closed heater were installed, 
the only difference in the layout would be that the closed heater would 
be placed on the discharge side of the feed pumps instead of on the 
suction side as shown, 
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FROM CONDENSER. 
FIG, 2. FEED-WATER INSTALLATION WITEL STEAM-DRIVEN AUXILIARIES. 

In plants running non-condensing, the exhausts from the main 
engines are much more than sufficient to heat the feed water to 210 
degrees I°, so that no secondary heaters are necessary. These pri- 
mary heaters, as they may be called in this case, may be either of the 
open or closed type as in a condensing plant. The motive power for 
the auxiliaries to give best results will generally be electric motors 
as there is no use for the exhaust steam. In case, however, steam- 
driven auxiliaries are installed, it will be found advisable, under most 
circumstances, to put in the most economical types as the exhaust 
steam from them will go to waste. 

After the final layout of the system has been settied, then comes 
the determination of the sizes of the pumps, heaters, and piping. 
Open heaters are generally bought on a guarantee by the manufac- 
turers to raise the temperature of the feed a specified number of de- 
grees when supplied with sufficient exhaust steam at substantially 
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atmospheric pressure. In purchasing closed heaters, the surface re- 
quired may be figured by allowing 220 B.t.u. transmitted per square 
foot per degree difference in temperature per hour, and specified in 
asking the heater manufacturers for bids; but it is better in most 
cases not to specify the surface as this relieves the manufacturer from 
responsibility as to the operation of the heater. When he is asked to 
give a heater which will raise a given amount of feed water a definite 
number of degrees in temperature when supplied with a specified 
amount of exhaust steam at substantially atmospheric pressure, the 
amount of surface required is up to the contractor or manufacturer, 
and he can be held to his guarantee, whereas if the surface is specified 
by the engineer, and the heater falls down for any reason, the manu- 
facturer can claim that the surface as specified by the engineer is too 
small and he stands safe. 

In deciding upon the capacity of feed pumps to be installed, the 
size of the units should be so chosen that if one pump, or in fairly 
large plants, two pumps, be laid off for repairs, the remainder will be 
able to supply the station at full load. The most desirable type of 
direct-acting pump for feeding and the one in most general use is the 
outside end-packed duplex type. Compound cylinders are not neces- 
sary or desirable when exhausting into a heater, as steam economy is 
of no object and the maintenance is necessarily greater on the com- 
pound pumps. 

In the past few years, a number of the largest stations in the 
United States have been equipped with turbine-driven multi-stage 
centrifugal pumps for boiler feeding, and their use is rapidly extend- 
ing to the smaller plants. The steam economy of this unit is very 
much less than of the direct-acting type, they produce a more steady 
pressure, and require practically no attention or repairs. 

When it comes to the design of the piping, the critical point is in 
the velocity of the water in the different parts of the system. This 
velocity should be kept as low as is consistent with the cost of the 
piping, but in general should not run over 15 feet per second in the 
main lines, above say 6 inches in diameter, and not over 8 feet per 
second in the smaller pipes. It is better to run lower velocities than 
these when practicable, and it should be considered that the head lost 
in friction increases very closely with the square of the velocity. 
Long-radius bends will reduce the friction by a very large amount, as 
the resistance of a right-angle elbow to the flow is very high. It has 
been said that “three elbows equal a plug”, and while this is some- 
what exaggerated, it rather pointedly illustrates the effect of right- 
angle bends. 
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THE COAL INDUSTRY OF GREATER NEW YORK. 
By Werner Boecklin. 


O city in the world does a business in coal equal to that of New 

N York, for in addition to the great numbers of consumers on 

land, from the giant power house down to the smallest store, 

there is the tremendous foreign and domestic floating equipment 
taking its supply from the city’s coaling ports. 

The thirty million tons of coal shipped annually to the New York 
seaboard come in greater part by rail, consigned to the various ports 
located within the coal-handling zone. These ports are the centers 
of distribution whence radiate the main supply arteries, leading either 
to other small centers for redistribution to large and small consum- 
ers, or to large consumers direct. Of these main centers of distribu- 
tion, there are thirteen within the towing limits. Unloading docks 
are located at each one of them, and two have facilities for storing 
large quantities of unloaded coal, Only certain salient features in 
connection with these ports will be touched upon. 

At Edgewater the Erie has two unloading docks; both are double 
or four track, with chutes on either side for delivery to boats and a 
return gravity track for the empties. The storage yard being consid- 
erably below the level of the top of docks, two incline-cable hoisting 
engines are employed to elevate the loaded cars. A boiler plant fur- 
nishes steam for the operation of the hoisting engines, for thawing 
sheds, and for general heating purposes. The difficulties which the 
company has had in the past on account of the freezing of the wet 
coal led the management to construct a series of frame sheds with just 
sufficient inside clearance to receive the largest cars. These are lined 
with tar paper and sheathed, and have a set of 4-inch steam coils 
placed on the floor between the rails. The plan is experimental, but 
it is hoped it will prove effective for the work required of it. 

The Guttenberg plant of the New York, Ontario & Western con- 
sists of two piers which carry a 1,500-ton storage for a Manhattan 
dealer, for team deliveries, the balance of the piers being constructed 
with hoppers and side chutes in the usual manner. The approach 
grades are light, allowing the use of yard engines, thus obviating 
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the necessity for in- 
stalling hoisting ma- 
chinery required in 
other docks of this 
type. There is a 
boiler plant for 
thawing — purposes 
and for heating the 
office building. In 
1907 these two 
docks with the one 
owned by the com- 
pany at Cornwall 
handled 33,000 cars 
averaging 30 net 
tons each, 

At the docks of 
the Delaware, Lack- 
awanna & Western 
R. R. in Hoboken 
there are two Mc- 
Myler dumping ma- 
chines operating,and 
there is also one on 
the docks of the 
saltimore & Ohio 
R. R. at St. George. 
A description of the 
D. L. & W. plant 
will prove of inter- 
est, typifying as it 
does an up-to-date 
installation managed 
and operated ac- 
cording to modern 
business principles. 
The complete plant 
consists of two Me- 
Myler dumps, one 
1.000-foot single 
trestle pier, boilers 
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of 1,800 horse 
power, engines and 
dynamo for gen- 
erating current for 
power and _ light- 
ing, fire pumps, 
steam piping, and 
auxiliary machin- 
ery. There is a 
complete fire-alarm 
system with all 
necessary appara- 
tus for emergency 
work, One pump 
is in continuous 
operation main - 
taining a pressure 
of 100 pounds 
throughout the 
salt-water system. 
A pipe line carry- 
ing live steam is 
located in the stor- 
age yard, which is 
capable of holding 
400 cars, with con- 
venient connections 
for flexible hose 
and “points” for 
insertion into the 
coal in freezing 
weather; 125 cars 
can _ treated 
overnight without 
shifting, and by 
employing t wo 
gangs 300 cars can 
be treated in 24 
hours. <A gravity 
yard system is used 
both for the tim- 
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ber dock and for the two dumpers. The dumpers have a maximum 
capacity of about 420 cars in 11 hours, and the timber unloadinig dock 
can take care of about 200 cars in the same time. For the operation 
of the complete plant about 80 men are employed, including the office 
force. This is a hard-coal dock, whereas the St. George dumper 
handles bituminous coal exclusively. 

At Perth Amboy there are two docks of the usual type owned and 
operated by the Lehigh Valley R. R. Co. The storage plant located 
here is probably the oldest in New York harbor. It was erected in 
1884 and since that time has been practically rebuilt. The tracks are 
laid out to cover about 350 bins having a total capacity of over 200,000 
tons. Under the bins are nine standard-gauge tracks running in tun- 
nels, and coal is drawn off through suitable gates of which there are 
three for each bin. In addition to the bin storage the tracks in yards 
and on wharves have a capacity of 1100 cars. The approximate an- 
nual tonnage is 2,000,000 tons. 


ENGINE HOUSE 
mouse 


PLAN OF COAL-STORAGE PLANT AT SHADYSIDE, 
Instailed by the Dodge Coal Storage Co. for the New York Edison Co. Capacity 100,000 
tons anthracite, 56,000 tons run-of-méne Hituminons. Unloading from beats is by 1% 
or 2 tor seli-filling buckets operated fron: steeple tower. Reloading by pivotal reloader. 


The Pennsylvania R. R. has four docks at South Amboy where 
both anthracite and bituminous coal are discharged into boats, Anth- 
racite coal is stored on these docks and rehandled by wheelbarrows, 
but the larger amount is placed in piles by means of sixteen Dodge 
machines, with a total capacity of over 300,000 tons. Fully 4,000,000 
tons pass through the two Amboy terminals annually. 
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The plant owned by the New York Edison Co, at Shady Side is, 
within the area under consideration, the only industrial installation 
comparing in size with those owned by the various railroads. This 
plant consists of two Dodge storage systems with a total capacity of 
over 100,000 tons of anthracite, and a 200-foot span bridge tramway 
with a capacity of 50,000 tons of bituminous coal. This storage point 
has connection with the New York, Susquehanna & Western R. R. 
and with other roads, and has full equipment for unloading from 
boats, thus placing the owners in a strong position as concerns their 
fuel supply. 

The distribution of supply from the main centers to smaller cen- 
ters and to consumers direct is carried on by the towing and lighter- 
age companies, or by the railroads employing large fleets of barges, 
sailing craft, and tugs. Coal furnished to local consumers, and that 
part transferred by water from the loading ports, is towed in barges 
holding from 350 to 1,500 tons of coal, which are filled at the loading 
docks and placed alongside of the unloading dock. 

Business conditions affecting the secondary centers, which are 
owned and operated by the dealers, have been very much modified in 
the past decade. The Coal Trade Journal has found, by a systematic 
canvass of the field, that since 1890, two hundred and twenty-five 
concerns owning yards in New York have been forced to retire from 
business. Increased land values and restricted dock facilities are the 
factors mainly responsible for the large decrease in the number of 
coal dealers. These factors together with increased demands of sin- 
gle users and sharp competition in securing trade, have brought the 
plants now in operation to a degree of efficiency never before realized. 
In Manhattan, Brooklyn and the Bronx there remain some one hun- 
dred and fifty dealers, a small number when the immense population 
served by them is considered. This concentration of the trade has 
naturally resulted in the development of a few large plants, so that it 
is not strange to find one company handling 1,000,000 tons annually, 
another over 750,000 tons, and several doing a business as high as 
1,000 tons in a single day. Dealers located on the water are fortunate 
in that the cost of one haul is eliminated from their operating charges, 
and the volume of business is larger than can be handled by an inland 
dealer. There are less than fifty dealers having plants on the water 
front, these being on the Hudson, East, and Harlem Rivers and on 
Mott Haven Canal. 

The largest single customer purchasing coal from the dealer is the 
municipal government. In 1905 the twenty odd departments of the 
city government consumed more than 350,000 tons. The addition of 
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COAL-STORAGE SYSTEMS, N. Y. EDISON CO. AT SHADYSIDE, AND PENNSYLVANIA R. R., : 
SOUTH AMBOY. 


The Shzdyside plant, above, shows part of the anthracite storage, the hoisting tower for 
anthracite, and bridge tramway for bituminous coal. The Penna. plant is an extension 
of an older 100,000-ton storage; it consists of six 15,000 ton piles with three re- 
loaders. All by the Dodge Coal Storage Co. 
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the municipal ferry system between Staten Island and Manhattan, to- 
gether with new school houses and other structures, brought the total 
to 444,000 tons in 1906 and to 511,000 tons in 1907. Most of this 
coal is hauled to its destination, but the Staten Island ferries, which 
used more than 87,853 tons last year, have convenient coaling facili- 
ties at St. George for unloading and storing. The six city depart- 
ments which are the largest users are: Water Supply, Gas and Elec- 
tricity, 135,000 tons; Education, 100,600 tons ; Charities, 40,000 tons ; 
Fire, 19,000 tons; Corrections, 18,000 tons; Docks and Ferries, 
94,000 tons. Of the entire amount of coal purchased by the city 23 
per cent is consumed in the schools. Only 11 per cent of the total is 
bituminous. 

Buildings using large quantities of coal are hotels, large office 
buildings, high-grade apartment houses, department stores, loft build- 
ings used for manufacturing purposes, and factories. In addition 
there are such buildings as colleges, hospitals and other institutions. 
The list gives some of the prominent buildings with the amounts of 
coal consumed per day. 


Horets :— 
OrrFice BUILDINGS :— 
DEPARTMENT STORES 


The larger apartment houses consume from 6 to 8 tons a day. 
Columbia University burns 20,000 tons annually, the new Custom 
House uses 6,000 tons for heating only, the main Post Office uses 
12,000 tons a year for heat, light and power, St. Luke’s Hospital con- 
sumes 6,500 tons for all purposes. 

Another class of consumers contract directly with the coal com- 
panies for their annual supply. The New York Edison Co., with its 
50,000 horse power in boiler installation; the New York Central, with 
a 30,000-kilowatt plant at Port Morris; the Pennsylvania Railroad, 
with its Long Island power station having a total capacity of 66,000 
kilowatts; the Metropolitan Street Railway Co., the Interborough 
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Rapid Transit Co., the Brooklyn Rapid Transit Co, and the Brooklyn 
Edison Co., aggregating upwards of 400,00-kilowatts capactiy, all 
take their supply from the main centers and are all equipped for un- 
loading at a minimum cost. The plants named consume from 6,000 to 
8,000 tons of coal every day throughout the year. 


AUTOMATIC BARGE COALING A PRINCE-LINE STEAMER. 
Coul-handling machinery installed by John A. Mead & Co. 


With such large power plants no question is of more vital impor- 
tance than that of storage, and this has received due consideration 
by the management in all these cases. Take for example the Water- 
side Stations of the New York Edison Co. The old station has a 
bunker capacity of 10,000 tons; the new has a capacity of 18,000 tons 
of anthracite and 1,600 tons of bituminous coal, or a total for the two 
stations of 30,000 tons. For this type of storage the limit has about 
been reached, and to increase the reserve other means must be re- 
sorted to. This is accomplished by providing an auxiliary storage en- 
tirely separate from the bunker storage. Where such large interests 
are dependent upon continuous service, an interruption of such ser- 
vice becomes a real catastrophe. The coal strike of 1903 demonstrated 
beyond doubt the need for such a reserve; and the Edison Company, 
which at that time imported large shipments of coal, set about secur- 
ing a location for such a storage. The result was that the Shady- 
side plant, already briefly described, was installed. 

There is but one large power plant in Greater New York which 
has, in addition to its bunker storage, an auxiliary storage adjacent 
to the plant and with necessary equipment for rehandling. This is the 
Central Station of the Brooklyn Rapid Transit Co. where 100,000 
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tons may be stored and where coal can be taken out of storage and de- 
livered to bunkers at a minimum cost. 

The United States Government took 38,000 tons through the 
Brooklyn Navy Yard dock in 1907, This dock has a storage capacity 
of 10,000 tons and every precaution is taken for the prevention of 
fires, since only bituminous coal is handled at this point. 

Another large user in this class is the Consolidated Gas Co. This 
company has nine plants in Manhattan, the Bronx, and at Astoria. 
These plants hold 
in storage 80,000 
to 100,000 tons 
coal the year 
round, or about 
a go-days supply, 
and consume 
800,000 tons of 
anthracite an d 
bituminous coal. 

From statisti- 
cal data published 
in The Coal 
Trade for 1908 
is prepared the 
diagram showing 
tonnage used in 
city trade in the 
year 1907. The 
7 | shipments at New 


Lm York harbor 
— in 


points 1907 
TONNAGE, NEW YORK CITY COAL TRADE, amounted to 28,- 
444,000 tons, of which 16,753,000 were anthracite and 11,691,- 
000 bituminous. Of the total shipment 50 per cent is consumed 
locally, not counting the 4,391,767 tons placed in steamer bunkers. 
But a small percentage of this enormous bunker tonnage is han- 
dled automatically. Some 20,000 tons per month of bituminous coal 
are transferred to ships by two automatic machines owned by a lead- 
ing coal company. These machines, comprising a barge holding 1,000 
tons of coal and a gravity bucket conveyor elevating the coal to suffi- 
cient height to discharge into the ship’s bunkers, have been in opera- 
tion for a number of years. The efficiency of this method is controlled 
only by the ship’s facilities for rapidly stowing the coal. 
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A SUPERINTENDENT’S VIEWS OF AMERICAN 
SHOP AND LABOR CONDITIONS. 
By John Geo, Niederer. 


In the following pages, Mr. Niederer gives his views of the discussion begun by a New 
England Machinist in our April issue, and continued by Mr. C. R. McGahey in June. His 
estimate of conditions will be read with interest on account of his evident optimism and 
strong belief in steady improvement.—TueE Epiroxs. 


N experience of thirty-nine years at bench and lathe has made 
an impression upon me widely different from that received 
either by Mr. McGahey, or by the New England Machinist, 

whose views were recently expressed in this Magazine. 

I was sent out to begin my fight for a place in old New York as 
a graduate of Grammar School No. 13, at thirteen years of age. On 
account of my German extraction I had to fight every boy of my 
years in the first shop I entered (a printing establishment) and life, 
indeed, has been a fight ever since to obtain bread, clothing and 
comfort for my family. It has been a gradual working up from lathe 
and bench to inspector, foreman, assistant superintendent, general 
works superintendent—a rise from $3 a week to $8,000 a year; but 
at this moment, though out of a job and out of money, I want to 
profess unwavering belief that the United States and its sons have 
a future greater and grander than any past, and that at this day to 
those who are willing to take hold opportunities are offered such as we 
in our earlier days I am sure never had, 

The New England Machinist speaks of apprentices in the iron 
trade receiving 65 and 85 cents per day, and then being taught noth- 
ing. I had a like experience in New York at fourteen years of age— 
but I did not stay; I got another job, where I was treated more 
fairly. I know boys today—many of them—who work all day and go 
to school at night to study mechanical drawing. I[ have known ap- 
prentices to do this ever since I have been connected in any way with 
manufacturing concerns. You can lay a heavy wager that if boys 
really have the ambition in them they are going to win. You can’t 
take the ambition out of a boy of this kind; if he does not get fair 
treatment at the machinist’s trade he will turn to dentistry or some 
other better field, for he is bound to win and to make the coin to 
raise another American family. 
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It is my conviction that apprentices nowadays serve their full time 
just about as they did when I was young; a great many did not do so 
then. My experience as superintendent covers a period of twenty-five 
years. As I recall it, the boys of American birth whom I have had as 
apprentices either served their full time or went elsewhere because 
they received higher salary and better opportunities to learn; as I 
remember, also, they have been as worthy and industrious as boys of 
any other nationality that I have employed, and far more ambitious. 
A great many naturally find that the factory is not the best field for a 
bright man who desires independence and fortune. 

In all the years of my factory management I never had any trouble 
with unions. We had our differences, the walking delegate and I, 
but with a little “you tickle me and I will tickle you” we would part 
the best of friends. Judging from what I have been told by men 
who had been taught under the old system, (I heard this from journey- 
men with whom I worked when I was an apprentice) the manufac- 
turer in the old days was a positive slave-driver. The effort of the 
bosses then was to get the boys to live with them, and it is a generally 
accepted fact that the treatment received by the boy apprentice was 
as a rule not the kindliest, but far removed from it. Of course there 
were exceptions, as there were in the days of slavery. 

No; there was no talk of unions then, further than that one would 
occasionally hear that a union was to be started ; but this was because 
the world generally, and the States in particular, had not yet made 
the progress in the social evolution which is gradually proceeding, 
and in which the American boy is going to be a great factor. I do 
not belong, and I never have belonged, to any union, Labor and 
capital will go hand-and-hand when the millennium is established, The 
workman in the average is not intelligent, but he is becoming more 
and more so. I believe the workman thinks he is the only tax payer— 
but so does the boss. If the New England Machinist can really con- 
vince the corporations that they have inflated values, he should be 
equally able to convince the average workman that his estimate of 
himself is far in excess of his actual worth. 

The New England Machinist ought to be thankful to think that 
his boys desired to be draftsmen, engineers, and dentists rather than 
simple machinists, leaving this work for the sons of the foreigners 
who are now taking their places in the shops—these coming sons 
of foreigners who will some day be proud American mechanics. 

It seems to me it was a mistake for the boy not to take the posi- 
tion offered him at $1.40 per day, for this appears to have been his 
opportunity to show the people what was in him; very possibly before 
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a year had passed his salary would have reached a much higher 
figure. 1 think, however, all will agree that he is better off as a den- 
tist, for no doubt he will soon be able to start his own business, while 
as a machinist he might never have done so. 

The manufacturers do, indeed, employ the best legal talent, but 
not always, and some of the lawyers in the service of the unions are 
just as able. The New England Machinist says: “The laborer is 
sure of nothing ;” he never was, outside of his industry. Again he 
says, “the mechanic can not water his stock.” Well, I have engaged 
many a one who had watered his stock to such an extent that the 
excessive valuation was many times greater than his actual worth. 

Now for Mr. McGahey and the spoiled boy. I must honestly 
say that throughout New York, New Jersey, and Pennsylvania I see 
no difference at all, In fact I think the boys are brighter, and it 
seems to me that we boys in our time gave our bosses more trouble 
than ever the boys gave me. In my many years’ experience as factory 
executive I have had no trouble with my boys as regards union cards, 
and I am sure that many large concerns, like Baldwins of Philadel- 
phia for instance, have no such trouble with their host of youngsters. 
| know when I was an apprentice at Tiffany’s I hustled out a lot of 
work and one of the men objected saying: ‘‘There are others who 
want some work;” so this is an old failing and did not find life first in 
unionism. I have noticed no change in the conduct of the young 
people and they seem to me as well behaved today as they ever were 
in my youth. Every young man who shows ability receives recog- 
nition—if not in one shop then in another; the young people know 
this and why should they not move? I do not believe it would benefit 
any one if we asked all men to carry certificates as to where they 
worked previously. This is additional red tape, heavy to bear and 
of no good. When I want men I advertise and then pick out those 
I think will suit. I don’t care whether they are union men or not; if 
they are capable and industrious they remain— if not, they go out. 

Our scarcity of American mechanics, in my opinion, is due only 
to the fact that the American youngster of the second generation de- 
sires to go higher up. He does not want to be a machinist, humble 
and passive, keeping his head bowed down over his bench from 7 
o'clock in the morning until 6 o’clock at night. Can you blame him? 

I have found that most American apprentices are from the coun- 
try. City boys are full of ambition for other things than factory 
life, and I think their efforts as a rule are crowned by their success 
in becoming engaged in pursuits which offer greater independence 
and larger earning capacity. . 
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EFFICIENCY AS A BASIS FOR OPERATION AND 
WAGES. 


By Harrington Emerson. 


Ill. THE STRENGTH AND WEAKNESS OF EXISTING SYSTEMS OF 
ORGANIZATION. 


The two instalments of Mr. Emerson’s series already published, in our issues for July 
and August, dealt with, respectively, typical inefficiencies and their significance, and the 
tendencies and influence of national efficiencies. In the part now presented he illustrates 
strikingly the differences between line and staff systems of organization, the limitations of 
each and the possibility of effective combination of the two, and applies the principles domi- 
nating the most efficient organizations, natural or artificial, from which he draws his illus- 
trations, to the practical problems connected with the operation of an industrial concern. 
Next month Mr. Emerson will discuss the averages attained in standard practice, and in 
November, the methods of establishing standards for the introduction of the efficiency sys- 
tem as a basis for operation and wages.—Tue Epirors. 

T is notorious that great aggregations of wealth and power usually 
do not operate as efficiently as smaller concerns. The various 
operations of a railroad or of a manufacturing concern are per- 

formed far less economically and efficiently than similar operations 
in smaller and more compact industrial organizations. Also nothing 
is so gigantically inefficient in view of its power and opportunities as 
such an organization as the United States Government. In what it 
does, it cannot compare relatively with the comfort, security and 
hygienic conditions supplied by a large, modern American office 
building. 

The ten-million-dollar and upwards company ought to be able 
to supplement every dollar-a-day worker with a $200,000 a year staff 
of assistants, thereby making the worker four times as effective and 
gaining a crushing advantage over the smaller concern which cannot 
afford the same aggregation of specialized knowledge. The great 
concerns, however, have conspicuously failed to develop this advan- 
tage even if they do have a large staff of experts, a very different 
thing from a staff organization which gives the least worker the 
needed direction, stimulus and advice. A $200,000 staff for a dollar- 
a-day man is neither utopian nor expensive. On the contrary it 1s 
to the highest degree economical, if almost infinitesimal attention 
from a very high priced man will make, as to his specialty, one 
thousand or twenty thousand low-priced men four times as effective. 
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To preserve the adult individual, Nature uses staff organization ; 
to preserve the race, nature uses line organization. Both are neces- 
sary and they may operate separately, they may alternate, they may 
work in parallel; but always and everywhere it is one or the other 
or a blending of both. Man, the individual, is fitted out with a 
number of aids, each far superior to him, each knowing what to do 
and how to do it, knowing how to respond to his every call to the 
extent of its ability. His lungs, his heart, his stomach, his nervous 
system, how instantaneously they come to his rescue in an emergency ! 
On the other hand a father is succeeded in time by his son, one gen- 
eration gives way to another, “the king is dead, long live the king!” 
This is line organization. . 

The strength of line organization lies in its indestructibility. A 
company cannot be destroyed as long as two men are left. The 
captain is succeeded by the lieutenant, and if this one falls, a petty 
officer takes command. There is always some one in authority. The 
weakness of line organization is that no one man knows much more 
than any other, that promotion is by seniority and not by merit. Ifa 
company loses its way in the woods it is all lost together. The 
captain has no special knowledge to meet the emergency. The weak- 
ness of staff organization is that if one member of the staff collapses, 
the whole organization goes to pieces, as when the heart stops beating 
or the lungs fail to find air. The strength of staff organization lies in 
its ability.to multiply many fold the effectiveness of other staff 
members, all co-operating to make possible such a wonderful thing 
as a man, a humming bird, a midge or a yellow-fever microbe. 

Organization may be conscious or unconscious. The authority in 
charge, whether individual or intangible, whether one or many, may 
know how to do the work or may not know how to do it. In the first 
case performance may be delegated to subordinates; in the second 
case it must be, if the work is to be well done, the actual worker, as 
far as the work is concerned, being a subordinated superior. The 
most perfectly organized entity in the universe is the living thing. 
There is an unconscious, unseen authority over it, not in the theolo- 
gical sense, but in the instincts with which it is endowed. 

Passing from the single hody to a community or family, we find 
similar organization, a central authority supported and supplemented 
by special staffs. Isms fail—individualism, communism, socialism, 
despotism—not because there is not serviceable value in each, but 
because form of organization counts for more than theoretical ism, 
and the highest organization relies on and utilizes all. Institutions 
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have evolved from the primitive family and tribal life of birds and 
mammals, and birds and mammals, notably man, have evolved, 
molded by forms of organization. 

There is always line and staff in organic nature. Line organiza- 
tion developed in its specially human form not in the family or tribe, 
but when men gathered in bands, generally for mischief or damage 
either to animals or to others of their own kind. The experienced 
hunter led a band on a hunting expedition or the fisher led a company 
to fish. As the hunters developed into maurauders, as the fishermen 
developed into buccaneers there was pure line organization and very 
little, if any, staff. The hunter and war captain had himself been 
hunter and warrior, the captain of the boat had been fisher and 
fighter. Because he was older and stronger or more experienced he 
commanded other men, none of whom knew more than he did. When 
the medicine man or priest accepted a disciple there was even less 
chance for staff, since the adept knew far more than the neophyte. 
Thus all through the development of army, or navy, or church, we 
find line organization, whose unit is the company, headed by a cap- 
tain. This kind of organization is at the opposite extreme from pure 
staff organization found in the living body, and it is also distinct from 
the mixed line and staff found in primitive family life. The shops 
and schools adopted line organization almost without modification. 
There was indeed subdivision of labor, since all foremen did not 
direct similar activities nor all teachers teach the same branches, but 
these differentiations were not into staff functions. 

Some modern organizations of tremendous strength are those in 
which staff alternates with line, as in a base-ball team. The ins play 
in line organization, all subject to the captain, each passing through 
exactly the same round, since a part of the play, as to its entirety, 
is handled by each. The outs, also subject to the captain, play dis- 
tinctly in staff organization, the pitcher, singly, doing all the pitching 
against each of the ins, the catcher, singly, doing all the catching 
against each of the ins. The whole inning is played by each. It is 
because the staff specialists, the pitcher, the catcher, etc., are superior 
to the average skill of the ins and combine against each one separately 
that in the best games there is no score. 

In all organizations line and staff have their place. Organization 
has always been a means to an end, and it has therefore always been 
an evolution rather than a creation, generally lagging behind require- 
ments. Long after the time when staff should have come to the 
rescue of line, line traditions and line prejudices have continued to 
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prevail, each line officer trying to create a staff of his own. In the 
navy a strong staff has by a process of compulsion been added to 
the line. Supreme as he was, no sea captain quite dared to claim that 
he knew all about furnaces and boilers, engines and propellers, 
refrigerating and illuminating accessories, so there have been devel- 
oped in marine organization very strong staffs. There was not the 
same compulsion in the army. It is von Moltke’s greatest claim to 
fame that he perceived the deficiency of line organization in the army 
and supplemented it with the general staff which made the Prussian 
army the marvelously supreme organization it became shortly after 
1860. The theory of a general staff is that each topic that may be 
of use to an army shall be studied to perfection by a separate special- 
ist and that the combined wisdom of these specialists shall emanate 
from a supreme staff. The specialist knows more about his one 
subject than all the rest of the army put together, but the whole 
army is to profit by his knowledge. One man may be the authority 
on military maps, another on balloons, another on roads and road 
making, another on sanitation, another on explosives or rapid-fire 
guns, an ever widening list Nothing is to be left to chance, or 
to individual ignorance or brilliancy. The North Germans were not 
more courageous, not better individual fighters than the South Ger- 
mans, the Austrians, the Hungarians or the French. Napoleon in 
1806 had had no difficulty in defeating the military organization of 
Prussia, inherited from Frederick the Great, and it took nearly ten 
years of European coalition, all of Russia, all of Austria, all of Ger- 
many, all of Great Britain, to overthrow the French. The Prussian 
army in the decade 1860-70 became what it was, not on account of 
men or arms, but through the supreme genius of one man whose 
creation, the general staff, used the line organization as one of the 
means or implements to the all-important end. If a man has special 
military aptitudes, special genius, the staff is the place for its oppor- 
tunity and development. In the line special genius only makes 
trouble. Grant deprived General Butler of his command because But- 
ler did not know how to obey. Nominally, under von Moltke’s plan, 
the line remained supreme, the highest command being vested in the 
King of Prussia, though he was merely the spokesman for staff plans, 
even as in England the monarchical line is supreme with its personal 
staff of earl marshals, etc., yet all the real power lies with the cabinet, 
a staff organization. It was owing to staff knowledge and staff plans 
that in 1866, the Prussian army, two weeks after the outbreak of 
hostilities, overthrew the combined armies of, Austria and of South 
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Germany. It was owing to staff organization that the united German 
army of 1870 decided the war against France, declared July 14, at 
Sedan on September 2. The French plans for mobilization required 
19 days but von Moltke’s plan for German mobilization required 18 
days, and it was strictly carried out in neither more nor less days than 
the 18. The: French mobilization took 21 days and this delay 
placed the.seat 6f war in France instead of along the frontier or in 
Germany. French officers were not even provided with maps of 
French territory. The French plan of campaign failed before it was 
even tried, because of the fatal three-days’ delay. On August 6, 
only 23 ‘days after'the outbreak of hostilities, one of the bloodiest 
battles of the war occurred. 

Napoleon I was a marvelous genius, but, working through line 
organization against line organization, he had to get rid of all his 
rivals, make himself ruler, dictator, emperor, before he could carry 
out his plans. Von Moltke left the line undisturbed, gathered his 
eminent military contemporaries into the general staff with him, 
and through the staff gave his king, the head of the line, an organiza- 
tion before which all the military power of Europe crumbled. It was 
King William’s great merit that he had the good sense to listen to 
the staff advice of such specialists as von Moltke for war, Bismarck 
for diplomacy. The Japanese, seeking the best there was in western 
organization, adopted and perfected in their army the Prussian staff 
system. At the relief of Pekin they proved themselves in all staff 
matters superior to any of the allies, the Germans included. Their 
maps, their Red Cross, their commissariat, their discipline, their 
humanity were all better. Before and during the war with Russia it 
was Japanese staff knowledge and staff skill even more than the 
high ideals and bravery of the individual soldiers and sailors that 
brought about the final victory. 

Yet even von Moltke’s marvelous combination of old line and 
modern staff could not be adapted without change to railroad or manu- 
facturing activities. Its deficiency lies in the fact that the members 
ofthe line, who are many, are excluded from intimate relations with 
the staff, which is numerically so weak. When the line is supreme 
there is a great deficiency of special knowledge. When the staff is 
supreme there is a great deficiency of personal fructifying experience. 
In last analysis the man in the line, the man down at the bottom 
of the line, meets the difficulties, and he is the one who most needs 
staff assistance for his special case. He is the one who should 
be able to call on the very highest special talent to solve his $0.10 
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difficulty. He finds this assistance outside of his daily work 
far more than within its limits. If, for instance, in New York city 
he wishes to transport himself from the north end of the city to the 
south end, he offers a five-cent piece and finds at his disposal a fifty- 
million-dollar subway. In his daily work, however, there is no assist- 
ance. For his bread and butter task, which alone makes him of value 
to others, there is no assistance of this kind. 

What is needed in organization is complete parallelism between 
line and staff, so that every member of the line can at any time have 
the benefit of staff knowledge and staff assistance. This kind of or- 
ganization does not exist in perfected form to-day. Modern organi- 
zations are defective because they individualize instead of generalize 
their staffs. The president of a railroad or of a manufacturing plant 
apportions duties among several vice-presidents, each one of whom 
takes up a line of duties. This is necessary, but in the old days in the 
palace of Pharaoh it is not stated that the chief butler organized a staff 
with a head baker or that the chief baker organized a staff with a 
head butler. Each vice-president of course requires a staff of his own 
for his special line of duties, but there are general needs which are 
the very fundamentals of strong organization and these needs should 
be under general staff officers, all of whose aggregated wisdom 
should be available to guide, not only the president and the vice-presi- 
dents, but also each subordinate official down to the lowest man in 
the line. Because there is no general staff of this kind each official 
down to the worker attempts, more or less awkwardly, to create his 
own general, as well as his particular, staff. There is specialization 
of line activity, which is always advantageous, but there is also 
multiplicity of different kinds of general control, which is wholly bad. 
Imagine an army to which each soldier came with his own individual 
rifle and ammunition and kit, in which each captain had his own 
system of tactics, in which each general had his own special plan 
of campaign! Yet this is virtually the condition of railroad and 
manufacturing-plant organization to-day. Much of the time and 
energy of each official is taken up with keeping in order and adjus- 
ing to the whole his unregulated staff activities and eccentricities. 
One of the defects of this kind of organization is that the staffs of 
the different officials are not correlated. It makes no difference 
whether the head of a company is an individual or a commission, the 
organization is that of the line, the old military line, which at best 
has progressed as far as monarchy with a monarch’s staff. 

With full understanding of the strength of line organiza- 
tion, of staff organization, and of their mutual advantage to each 
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other, and with a general comprehension of what both have accom- 
plished in the past, it becomes possible to devise and outline a modern 
line and staff organization suited to the largest industrial concerns. 
The task would be hopeless if it were necessary to displace or even 
to modify existing line organization, since scarcely anything is as 
tenacious of life as institutions. But happily this is not necessary. 
Von Moltke added staff to line without a jar. A perfect staff could 
be added to modern line and be self-supporting from its inception 
without a jar. ¢« 

A modern company, whether railroad or industrial, is organized 
for a specific purpose which is secured by an interplay of men, 
machines, materials and methods. The specific purpose is the end in 
view, but the interplay is the all important means. Whatever the vice- 
president’s department, he has men, equipment, supplies and condi- 
tions to deal with. Whatever the manager’s duties, he also has men 
equipment, materials and conditions to adjust to one another. What- 
ever the superintendent’s duties he also is confronted with the same 
general problems as to men, machines or locomotives, materials and 
methods. The foreman meets the same problems of men, materials, 
machines and methods, and even the individual worker has also his 
problems of man, of machine, of materials and of methods. It is 
evident that the most philosophic way to meet general and universal 
problems is by general and universal solution. That is the solution 
offered by Nature. We have hands, feet, a head and various other 
bodily parts, each doing various work, but there is only one heart, 
one set of lungs, one stomach, one telephone system, each doing 
specific work. The general problems, therefore, appertaining to men, 
to materials, to machines or equipment and to methods or conditions, 
can be initially divided into four groups. All four groups, which 
more or less interweave, should come under one chief of staff. Under 
him should be various heads of staff. The subdivisions of the staff 
depend on the particular business, but a general scheme, modified to 
meet special conditions, would be that of the four groups mentioned. 

As To MEN. 

1—A head of staff to plan, direct and advise as to everything 
appertaining to the well-being of the employees. This is in itself 
a very extensive and important department of staff activity. Men 
should not be able to connect themselves with a company except 
after examination as to their moral, physical and professional fitness. 
Everybody knows that one quality of steel will cut four or five times 
faster than some other quality, and a modern tool is selected not 
because it has the shape of a drill but because it is of a composition 
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that can be made into a good drill or into any other good tool. 
Men are still selected not on account of qualities that would make 
them good in any particular direction, but because at the moment 
they call themselves this or that. Having entered the service of a 
company with difficulty, it ought to be a catastrophe for a man to 
leave it, because, while with it, so much appertaining to his physical, 
financial and professional welfare Was provided, so much he could 
not by any possibility provide for himself. 

The line organization of a staff head in charge of welfare would 
extend down to where it was available with its advice and help to the 
humblest worker. There is no reason, for instance, why a watch- 
man, whose business it is to look for bad conditions, should not 
combine the duties of a watchman with those of welfare work and 
advice. He would meet special cases that would otherwise escape 
observation and report, and carry them up to his staff superiors, but 
he would also have been instructed by his staff superiors and given 
standards by them as to all usual conditions, so that he would have at 
his fingers’ ends standards for the use of the workers, standards 
evolved by specialists of the highest rank. 

As TO EQUIPMENT. 

2.—A head of staff to plan, direct and advise as to everything 
appertaining to the adjustment of structures, machines, tools and 
other equipment to the work in hand. There is very little difference 
between good handling of equipment and good handling of men. 
The rules that apply to the one case will generally apply to the other. 
Much has been learned about the proper care of men from methods 
evolved for the care of equipment, and much has to be learned about 
the care of equipment from methods evolved for the guidance of 
men. It is not to be forgotten that in the human organism the whole 
is incapacitated by a seemingly slight injury to a single part. No man 
will work efficiently with a cinder in his eye, or a splinter under his 
nail. Neither will a plant work efficiently if little things go wrong. 
Single items of equipment are often of very great perfection, whether 
a Corliss engine or a twist drill, but from twist drill to general design 
and equipment of plant everything is usually wholly out of relation 
and balance. Recently, in consequence of staff organization, it was 
found necessary to relocate over three-quarters of all the machines in 
two large and fairly modern plants. Each machine had been doing 
good work by itself and no one looked further, but the moment its re- 
lation to other machines or to the progress of the work was investi- 
gated, the conditions at once appeared impossible and unbearable. It 
is expected that this relocation of machines, together with other staff 
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reforms, will result in an increase of output of 4o per cent. without 
additional men or equipment. The high officials of every railroad 
point out the glaring defects of early location or equipment—the fact, 
for instance, that out of 600 locomotives there were 550 different 
types, instead of 6. The earlier builders had no staff advice. 

This staff line in charge of the use of equipment also extends 
down until it is within reach of the worker. An example will show 
both the nature and the effects of staff organization. A staff was 
organized on a transcontinental railroad to advise generally as to 
the care and operation of shop machinery and tools. The duties of 
the staff, which extended from the vice-president’s office downwards, 
were: 

a. To secure suitable machines and equipment; 

b. To give them the best possible care; and 

c. To give the workers advice and directions as to how to use 
the equipment most efficiently. 

The expense of maintaining shop machinery and tools, on this 
railroad for the year 1903-4 was $487,171; the unit cost in relation 
to output was $10.31. On a competing and largely parallel railroad, 
working under similar conditions, the cost in the same year was 
$487,150, and the unit cost, $9.55. As a result of staff activity and 
control on the first road, by the year 1906-7 total costs had fallen to 
$315,844, and unit costs to $4.89, but on the other road, where line 
organization was not supplemented by staff organization, the total 
costs rose to $638,193, unit costs remaining virtually constant at $9.81. 
This saving in expenses of $322,000 was brought about by a staff 
costing less than $10,000 and the $10,000 is included in the $315,844. 

One subdivision of this maintenance problem was the care of 
belting. This had cost (for maintenance and renewals) at one of 
the main shops about $12,000 a year, and it was so poorly installed 
and supervised that there was an average of twelve breakdowns every 
working day, each involving more or less disorganization of the plant 
in its parts or as a whole. With the authority of the vice-president and 
in conjunction with the general purchasing agent, the whole subject 
of belting was taken up. A few general rules were laid down: 

a, That the quality of the belts should be the best obtainable ; 

b. That the installation and care of belting should be put under 
the care of one competent man; and 

c. That he should so maintain belts as to prevent breakdowns. 
The worker in actual charge of belts, a promoted day laborer, was 
given standards, took his directions from a special staff foreman, only 
one of whose duties was knowledge as to belts. The foreman had 
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received his knowledge and ideals from the general chief of staff, 
who had made belts a special study, and this general chief of staff 
was in the first place inspired and directed by a man who had made 
a nine-years’ special study of belts and who was the greatest authority 
in the world on the subject. The belt foreman had as much of this 
knowledge at his call as he desired to absorb, but he in turn was in 
immediate contact with each individual belt, with the machine it was 
on and with the worker using the machine. The chief of staff learned 
as much from the belt foreman as the belt foreman learned from the 
chief of staff. The cost of maintaining belts fell from $1,000 a month 
to $300 a month, the number of breakdowns declined from twelve 
each working day to an average of two a day, not one of them serious, 
and even the few breakdowns were due almost wholly to defective 
installations, such as narrow pulleys, which it was impossible to 
remedy without unjustifiable expense. 
As To MaTERIALS, 

3-—A head of staff as to materials, their purchase, custody, issue 
and handling. Subsidiary materials are only too often purchased on 
the basis of price per pound rather than on basis of cost per unit. 
This is inevitable, since no one is able to give the purchasing agent 
any standard as to cost per unit. After materials are purchased they 
are frequently given such poor custody that they deteriorate or dis- 
appear before being used. They are still more often issued for 
extravagant and wasteful use. The economical handling of materials 
is a special art. Ina large steel plant, staff control of handling ma- 
terial reduced the cost of handling per ton from $0.072 to $0.033, and 
increased the number of tons handled per man per day from 16 to 57. 
Here again was the same kind of staff organization, calling down 
from the top all the most valuable knowledge in the world as to this 
one subject, working up from the bottom from actual daily contact 
with changing conditions. 

As To METHODS AND CONDITIONS. 

4.—A staff head as to conditions and methods, including stand- 
ards, records and accounting. It has been found practically impossi- 
ble either to maintain standards or records unless they are tied into 
the accounting. This is because there are standards as to money 
entries and none as to times or performances. This does not imply 
that records or standards shall be an outgrowth of accounting. 
Either is quite as important as accounting, and if a choice had to be 
made between good accounting coupled with bad practice and good 
practice coupled with bad accounting, most practical men would 
choose good practice. It is because at the present time good account- 


a 
| 
| 
| 


EFFICIENCY AS A BASIS FOR OPERATION. 919 


ing is unrelated to good practice that extensive accounting is viewed 
with such extreme disfavor by the practical man. Standards are 
wholly distinct from accounting, records are wholly distinct from 
accounting, but all three gain greatly when tied in together. It is 
virtually impossible to maintain records unless there are standards of 
performance, but these can never be evolved from either records or 
accounting. The determination and establishment of standards is a 
peculiar art, yet one of fundamental importance, for, without a sea 
level from which to start there is no measuring of mountains or of 
absolute heights. Railroads and industrial plants have systems of 
accounting based on the same general plan, but their records are not 
similar, so that it is difficult, if not impossible, to compare perform- 
ances on one railroad with those on another railroad. There are 
certain records at the top, there is occasionally a certain semblance 
of a record at the bottom, but between the bottom record, on which, 
after all, everything rests, and the top record which is supposed to 
reveal the condition of the company, everything is vague and discon- 
nected. It is astonishing, almost pathetic, that presidents’ reports and 
Wall Street publications solemnly print costs per locomotive mile or 
cost of fuel per 1,000 ton miles when the initial records out of which 
the final reports are built up are wholly unreliable. 

With a staff specialist on records, with record specialists under 
him reaching down into intimate, hourly and departmental touch 
with the worker, every gang boss, every worker could confide to him 
his desires and his needs. A good record may increase the output 
of a machinist quite as effectively as a good belt or tool, as good 
material, and when the worker needs help of this kind he should have 
it at hand. The writer knew a worker on time allowance for every 
job. The company was satisfied with 100 per cent. efficiency, but this 
particular worker had set himself a standard of 120 per cent., his 
earnings depending on his monthly efficiency. To attain this he could 
not afford to lose track as to any single day ; he had to know, in fact, 
how he stood as to every job during the day. He therefore needed 
a record of both his standard and actual time. An ambition of this 
kind is of extreme value to the company, not only because it decreases 
the cost and increases the output and reliability of the man, but 
because of its effect on all the other workers. This man made out his 
own records, on awkward and unsuitable blanks, and they were kept 
in such a way as not to fit in with or be of any value to the general 
scheme. Here was a case where the desire of the worker could well 
have been assisted by the skill of the specialist, each learning much 
from the other and together evolving a form of record of universal, 
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optional use. Had any question come up beyond the skill or the 
authority of the local record man, he could have taken it up with his 
superiors until it had met and been solved by the grade of talent 
required. 

Standards of performance are not less of a general character than 
records. In railroad operation the only work which is accomplished 
in a definite predetermined time is the running of the passenger 
trains. The Pennsylvania Railroad, for instance, reports that it ran its 
18-hour train from New York to Chicago 312 days out of 366 
exactly on time, an arrival efficiency of 85.24 per cent. In April the 
Chicago train arrived in New York 28 days out of 30, or 93.33 per 
cent. on time, being on one of the two days only I minute late. 
Probably this train runs with a time accuracy of 99.9 per cent. if one 
should add up all the standard time minutes in the year and divide by 
the actual time taken. Perhaps the Pennsylvania Railroad keeps 
similar efficiency check on other passenger trains, but how about all 
its other items of expense incurred for either material or time? Do 
they also show 99 per cent. efficiency or would they show about 60 
per cent. efficiency? If standards were established, if records were 
kept, it would be possible soon to attain almost automatically the 
same high efficiency as is now shown in the 18-hour train. It has 
cost money, a great deal of money, to run the 18-hour train as effi- 
ciently as it runs. It would save money, a great deal of money, to 
run other operations on a 100 per cent. schedule. 

Both accounting and records are very greatly simplified when 
connected up with standards. When the housewife buys a pound of 
tea or of meat she hands over the money and she receives in return 
a definite and agreed-upon equivalent in weight. This is exactly what 
the railroad company or the manufacturing concern does not do when 
it pays for services. The company does not even know what it ought 
to receive as service in return for the money paid, and so it accepts, 
not what it ought to receive, but what the payee gives, generally much 
less than it is entitled to. 

The result of perfected staff organization is that everything is 
well and quickly done when and where wanted, that al! costs are 
predetermined, that the responsibility for any deviation is immedi- 
ately located, that the heads of both line and staff can direct far 
better than they are now able to, that costs of performance decrease, 
and that output from the same equipment and men increases. The 
staff is to the line what the good road is to the automobile. Without 
it neither speed nor smooth running nor economy is attainable. 
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Who Pays the Freight? 

a plausible little “Freight Rate 

Primer” circulated in support of the 
railways’ argument for a 10 per-cent in- 
crease of rates, the effect of such ad- 
vance is made to appear insignificant, so 
far as the shipper or the consignee may 
be concerned, by the method of assum- 
ing figures for a single unit of product. 
In the case of a $50 dining-room suite 
shipped from Grand Rapids to Chicago, 
for instance, the additional cost imposed 
by the higher rate appears to be 16 cents. 
On a reaper shipped from Chicago to a 
point 100 miles west of the Mississippi, 
it is stated, it would be 17% cents. The 
thinly disguised fallacy of this demon- 
stration, apart from the special distan- 
ces and conditions assumed, is that it 
regards but one of the very great num- 
ber of movements of material which 
must take place between the ore in the 
ground and the timber on the stump, 
and the delivery of the finished work 
to the user. Every pound of steel, every 
foot of lumber, every gallon of paint, 
every nail and bolt, every machine on 
which the materials are worked, every 
ton of coal burned in mills and factories, 
will have paid their tribute—some of 
them again and again, as they are moved 
from place to place in various stages of 
manufacture—before the furniture or 
the agricultural machinery can be placed 
on the cars at the assumed points of 
origin. This part of the influence of 
increased freight rates, far the largest 
part, and one which would be expressed 
in an increase of price at the point of 
shipment, the Primer overlooks. And 
we cannot finish the argument more 
forcibly than by quoting the very words 
of the eloquent plea for the railroads 
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advanced hy William C. Brown, senior 
vice-president of the New York Central: 


The whole fabric of freight rates, from 
the first shipment of raw material, is simply 
a transfer or carrying forward of freight 
charges, until it reaches the final purchaser 
or consumer, and he pays the freight. 
When the New York Central lines paid the 
various locomotive and car manufacturing 
companies approximately $31,000,000 for 
equipment and material furnished in the 
year 1907, the railroad paid every farthing 
of freight that had accrued on every pound 
of iron and steel from the time the first 
pick was struck into the ground that mined 
the ore; it paid the freight on every foot 
of lumber from the time the axe was struck 
into the tree from which the lumber was 
cut, and it paid the freight on every dol- 
lar’s worth of provisions used and clothing 
worn by the employes of these companies 
and their families while working on this 
equipment.” 


This is as absolutely true of the 
housekeeper in Chicago or the farmer 
100 miles west of the Mississippi as it 
is of the New York Central lines. An 
increase that will add half a billion dol- 
lars a year to the income of the rail- 
roads can not be made without effect 
upon the men who pay the freight, and 
the logic which makes this effect seem- 
ingly vanish is false. As well argue 
that reduction of wages would not be 
felt because, for an hour’s time of a 
cheap man, it would amount to but a 
fraction of a cent. 


Salvation for the Railways. 
iy is most strange that in almost all 

the discussion of this vital question, 
attention has been focussed upon only 
two ways of forcing into parallel what 
Mr. Brown strikingly terms “the con- 
verging lines of cost and compensation 
in railroad operation.” These two ways 
are paying less to employees, and exact- 
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ing more for service performed, Little 
has been said of the third, and by far 
the greatest, way of remedying the case 
—the way which would be at once 
sought by a manufacturer paying stand- 
ard wages and making standard goods 
in a competitive market, if he found his 
balance sheet evidencing similar trou- 
ble. This way is the systematic, thor- 
ough-going reduction of “costs of pro- 
duction” by the policies and methods 
that have been made familiar practice 
in industrial engineering. The opportu- 
nities for such betterment in railway 
operation are suggested in Harrington 
Emerson's article, in this issue, and 
were amplified by further instances in 
his interview recently published in the 
New York Times. Examples of an en- 
lightened spirit and an active reform, 
such as are afforded by the Santa Fe, by 
their rarity and the brilliance of their 
results prove the generality of the rule 
and the vastness of the opportunity. The 
narrow income of railroads throughout 
the country is to a very great extent due 
to ignorance of, or indifference to, effi- 
cient methods of handling business and 
administering their property. They have 
wasted their substance by spendthrift 
ways, and now, finding their pockets 
empty, they wish to put their hands into 
the pockets of shippers or employees. It 
they secured an increase of gross in- 
come, they would promptly dissipate it. 
A spendthrift can not be cured by giving 
him money. The reform must be in the 
methods of handling the money he has. 
Higher economy — wholly feasible in- 
crease in efficiency—in railway manage- 
ment and operation has possibilities 
vastly greater than anything yet ad- 
vanced in conferences between shippers 
and railway officials. It would probably 
mean increase in wages of employees. 
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It might possibly mean reduction of 
freight rates. It would certainly mean 
that the “lines of cost and compensation” 
for the roads themselves would become 
divergent, instead of convergent; and 
the future of expansion and prosperity 
which such lines would embrace is in- 
calculable. 


A Nation of Spendthrifts. 


@ needs a shock, and sometimes a 

severe one, to waken the prodigal to 
his folly in wasting his substance. Too 
often he comes to himself only after 
the substance is all gone. It may be so 
with us nationally, so far as concerns 
our forests and the water resources 
closely dependent upon them. The wiser 
example of our older brothers in Europe 
we hold in light esteem, and to the in- 
creasing warnings of flood waste and 
water famine we blind our eyes, and go 
on elsewhere with the same policy of 
destruction. But it is hopeful that pub- 
lic interest is centering on the questions 
of forest and water conservation, and 
even more hopeful that strong, organ- 
ized interests may be enlisted on that 
side. The enormous importance of the 
question has perhaps never been better 
exhibited than in the group of articles 
by Mr. von Schon now appearing in this 
Magazine. To an able and authoritative 
demonstration of the practical results 
attainable, and an impressive exhibit of 
the quantities and unit costs involved, 
he adds proof of the absolute interde- 
pendence of the great propositions — 
forest conservation, water supply, flood 
prevention, power development, and 
navigation; and with all he offers con- 
structive criticism in the form of a defi- 
nite proposal for ready means of solu- 
tion. 
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THE GEORGIAN BAY CANAL. 


A SUMMARY OF 


TILE OFFICIAL REPORT RECENTLY PRESENTED TO THE CANADIAN 


PARLTAMENT. 


Engineering News. 


HE first official report on the 
Georgian Bay Ship Canal project 
which, though first promoted as 

a private enterprise, has been under care- 
ful examination by the Canadian Gov- 
ernment for a number of years, was 
presented to Parliament on July 6. It 
proposes a waterway at least 22 feet in 
depth for the “dam and lock” system of 
navigation, the whole being so designed 
as to enable boats 600 feet long, 60 feet 
wide, and 20 feet draft to pass from 
Lake Huron to Montreal, advantage be- 
ing taken of the natural channels which 
can he made to form 80 per cent. of the 
distance. The report embodies the re- 
sults of careful surveys and estimates 
made on this basis. The following de- 
tails of the scheme are taken from a 
summary report which appeared in En- 
gineering News for July 16. 

“Of the 440 miles of projected navi- 
gation between the above-mentioned 
points, from 410 to 420 miles follow the 
course of some river or lake. For that 
part of the route from Georgian Bay to 
the Height of Land separating the Great 
sheds of the Ottawa River and the Great 
Lakes, a distance of 81 miles, the French 
and Pickerel rivers and Lake Nipissing 
are utilized. From Lake Nipissing 
through the Height of Land, for a dis- 
tance of 3% miles, the route is an arti- 
ficial waterway, with the exception of a 
few small lakes through which it is lo- 
cated. This artificial cut leads into 
Trout Lake, the Little Mattawa River 
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and Talon Lake, which is utilized as far 
as Sand Bay at its southern end, a dis- 
tance altogether of 21 miles, Trout and 
Talon lakes referred to above being very 
deep and fairly large bodies of water. 

“From Sand Bay there is a canal for 
3 miles to the Mattawa River, which is 
utilized as far as the town of Mattawa, 
a distance of 13 miles, where another 
canal cut of 34 mile in length makes an 
entrance into the Ottawa River. This 
river, which expends into large and deep 
lakes in many places, is followed all the 
way down to the foot of the Lake of 
Two Mountains, a distance of 293 miles. 

“From the foot of the Lake of Two 
Mountains to Montreal, a distance of 25 
miles, either the St. Lawrence River or 
the Ottawa River, called Riviére des 
Prairies, flowing north of the Island of 
Montreal, may be utilized. The former 
route is five miles of artificial waterway 
and the latter about eleven miles. By the 
first route the canal enters Montreal 
Harbor at its upper end. By the second 
route the St. Lawrence Ship Canal is 
joined at Bout de I’Ile, some eleven miles 
helow the eastern boundary of Montreal 
Harbor, or seventeen miles below the 
city Custom House.” 

The distance from Fort William to 
Montreal by this route will be 934 miles, 
a saving of 282 miles over the Lake Erie 
and Welland Canal route, and 424 miles 
shorter than the distance to tide water 
at New York via. the Erie Canal. The 
distance from Fort William to Liverpool 
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via. the Georgian Bay Canal will be 
4,123 miles, 806 miles shorter than by 
the New York route. It is estimated that 
the time of passage from Georgian Bay 
to Montreal will be 70 hours, 1 3/5 to 2 
days shorter than the time of transit 
from the Great Lakes to an ocean port 
by any existing route. It is probable, 
however, that practically the same time 
could be made by the St. Lawrence route 
if the latter were improved to a depth 
of 22 feet, assuming that the number of 
locks would be greatly reduced thereby. 
“The total length of what may be 
termed canal cutting for the entire route 
is about 28 miles, by the project con- 
necting the St. Lawrence River above 
Montreal, through Lake St. Louis, and 
34 miles should the Riviére des Prairies 
route be selected. The length of sub- 
merged channels to be excavated is about 
60 miles in stretches of varying lengths. 
Apart from this there is an aggregate of 
14% miles where obstructions such as 
shoals, sharp bends, etc., have only to be 
removed to form very wide channels. 
Therefore, of the 440 miles constituting 
the waterway, 108 miles will require ex- 
cavation work for locks, approaches, 
canals, submerged channels, etc., leaving 
332 miles of natural river or lake chan- 
nels, which will not require any improve- 
ment beyond the raising of the water 
surface as recommended in connection 
with the project. Taking into account 
the 14% miles of obstructions which, 
after removal, will leave wide, free 
channels, the route may be subdivided as 
follows, in relation to width: 


Miles. 
Canal cuts, 200 to 300 feet wide, includ- 
ing necessary restrictions at locks..... 28 
Improved channels, submerged sides, 300 


Free channels, 300 to 1,000 feet wide and 
over 


The relative length of canals and sub- 
merged channels may be varied slightly 
as it is an open question as to the exact 
point where the one ends and the other 
begins. 

“The sides of all submerged cuts will 
he shown by piers or clusters of piles at 
suitable distances to indicate the channel, 
and to aid the vessels in navigating. 
Along curves these piers will be provid- 
ed and each different course will be de- 
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fined by ranges. The restricted channels 
are widened at all ends, and conditions 
for navigation in these restricted parts 
will be as good, it is expected, as on the 
St. Mary’s River or the St. Clair and 
Detroit River channels. The depth of 
22 feet selected for the waterway will 
more than equal the conditions as they 
exist to-day in the channels connecting 
the waters of the Great Lakes, the St. 
Mary’s River, Hay Lake, St. Clair Flats © 
Canal, and the Detroit River. 

“The mileage of excavation in canals 
and channels for the route may be sub- 
divided as follows for each class of 
material encountered: 

“Dry Excavation— Rock, about 25 
miles; earth, about 13 miles; mixed earth 
and rock, about 20 miles; total, about 58 
miles. 

“Wet Excavation— Rock, about 18 
miles; earth, 16 miles; mixed earth and 
rock, 16 miles; total, 50 miles; grand 
total, 108 miles. 

“This mileage includes all points which 
are to be dredged or excavated, whether 
canal cuts, submerged channels or shoals. 
A small percentage of the excavation 
given as submarine rock werk might 
possibly he done in the dry, and the cost, 
therefore, reduced. In the estimates, 
when doubt existed, the rock excavation 
has heen invariably classified as wet 
rock, 

“The summit level embraces Lake 
Talon, the Little Mattawan River, Tur- 
tle and Trout Lakes, their present sur- 
faces being raised to elevation 677. Tal- 
on Lake will be raised 41 feet and Trout 
and Turtle about 15 feet above their 
present level. The locks at both ends of 
the summit are designed to’ allow of the 
large lake thus created, being lowered to 
elevation 671, without interfering with 
navigation. In fact, besides affording a 
wide and unobstructed route for ship- 
ping in transit, the lake will have two 
important duties; to absorb part of the 
excess in floods and to store the reserves 
for the months of deficient water supplv. 

“From the careful hydraulic investi- 
gations made, the available supply from 
the summit watershed, with the storage 
provided, will be 540 cubic feet per sec- 
ond throughout the season of navigation. 
which will allow of an average of 24 
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passages per day or 5,040 passages for 
the navigation season, estimated to aver- 
age 210 days per year. As the traffic 
develops, in the event of this supply be- 
ing insufficient to meet the demand upor 
the summit, the supply can be augmented 
hy 700 cubic feet per second by creating 
storage reserves at the head of the Am- 
able du Fond River, and diverting it 
from the present outlet into the Summit 
Lake. This can be accomplished at an 
expenditure of $900,000. These two 
sources of supply will more than meet 
the requirements at the Summit, should 
the waterway ever be worked to its full 
commercial capacity. 

“The difference in elevation of 659 
feet between Montreal and te summit 
level, and of g9 feet between the summit 
and Georgian Bay is overcome by 27 
locks ranging in lift from 5 to 50 feet. 
By the Riviére des Prairies route, how- 
ever, this number is reduced to 26. All 
locks are designed to be built of con- 
crete. Regarding their size, lake boats 
have attained a length of over 600 feet, 
and the minimum dimensions of lock 
chamber should not be less than 650 feet 
in length by 65 feet in width. The esti- 
mated cost of the locks is based on these 
dimensions, but in the final report the 
additional cost of building these locks 
800 feet in length by 75 feet in width, 
should it be found desirable, will be 
given. In all cases the depth of water 
on the sills will be 22 feet at extreme 
low stage. 

“The navigation scheme requires the 
building of 45 dams of various sizes, not 
including those which will be required in 
connection with the system of storage 
reservoirs. Generally, where the quan- 
tity of water is much above the canal 
requirements, the rock-filled type of dam 
has been adopted. Where, however, it 
is important to economize water for 
lockages, concrete dams have been de- 
signed. The estimated cost is based on 
these two kinds of dams and the stop 
log system of regulation of sluices has 
been adopted throughout, with the ex- 
ception of a few locations where Stoney 
sluices are deemed necessary.” 

It is intended, in connection with the 
navigation project, to create large stor- 
age reservoirs to control the flood wat- 
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ers of the Ottawa River. These reser- 
voirs will have an important effect on 
the development of water powers also. 
It is expected that the concentration of 
fall and other improvements will render 
possible the development of at least a 
million horse power along the Ottawa 
and French rivers. Under present con- 
(litions it is not likely that more than 
150,000 horse power could be developed 
at minimum flow. <A certain sum has 
been placed in the estimates to cover 
claims for damages to the power con- 
cessions already granted and the cost of 
permanently flooded ground. 

“A careful analysis of the work to be 
performed, shows that it would take 
from three to five years to develop all 
contracts and place the whole route un- 
der active construction. Some of the 
sections where heavy submarine excava- 
tion is encountered would require at 
least five years to complete under the 
best conditions of labor and equipment. 
It may be fairly stated, therefore, that a 
period of ten years from inception.would 
be necessary to open the waterway to 
navigation. This would mean an aver- 
age expenditure of about ten million dol- 
lars per year. 

“The cost of the canal is estimated at 
$99,689.000 if the route via Ste. Anne 
de Bellevue, Lake St. Louis and the St 
Lawrence River is followed to Montreal. 
If, however, the other mouth of the Ot- 
tawa River known as Riviére des Prai- 
ries is followed, the cost is estimated at 
$92,890.000. Jn either case $900,000 will 
have to be spent for a feeder at the sum- 
mit of the canal, when this is required. 

“The land damages are partly covered 
by the estimate and partly by contingen- 
cies. In most cases of undeveloped 
water powers it has been assumed that 
owners could be compensated by being 
granted power privileges at the nearest 
dam. The cost of damages cannot, how- 
ever, be well defined. In ten years from 
now it is likely that the damages to pay 
would be much larger, as conditions on 
the river would be much more involved. 
This amount cannot be well foreseen. It 
might be larger than estimated by one 
or two millions, according to conditions 
at the time of construction and the legal 
view taken of some of the claims. 
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“The geology of the lower 200 miles 
of the Ottawa River creates seven main 
steps, at each one of which one or more 
locks are required. The estimated cost 
of the Montreal reach from the Custom 
House to Verdun is $3,859,000, including 
the lock at Montreal costing $1,090,700. 
The Lake St. Louis reach from Verdun 
to Ste. Anne’s, a distance of 19 miles, is 
estimated at $12,553,000, of which $1,- 
093,000 is set down at Verdun to gain 
the level of Lake St. Louis. The im- 
pounded basin from Point St. Charles 
westward afford an upper harbor five 
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miles in length. The western part of 
Montreal: above Victoria Bridge would 
be protected from high water by the 
Verdun dyke. The new lock would have 
to be built at Ste. Anne, costing $784,800. 
The cost of the section from Ste. Anne 
to Port Fortune, 25 miles, is estimated 
at $2,334,000. Locks at Port Fortune 
and Hawkesbury furnish the means of 
rising over the Vaudreuil ridge from 
Oka Lake to the long reach below Otta- 
wa, a distance of 60 miles. The ten- 
mile stretch past the Long Sault Rapids 
would cost with the locks $3,860,880.” 


BRIDGE ERECTION BY THE END-LAUNCHING METHOD. 


A DESCRIPTION OF THE ERECTION OF THE FRENCH RIVER BRIDGE BY THE LITTLE USED 
PROTRUSION METELOD. 


C. N. Monsarrat-—Canadian Society of Civil Engineers. 


HE little used protrusion method 
of bridge erection was employed 
by the Canadian Pacific Railway 

during the past year in the construction 
of a single-track span, 412 feet 8 inches 
long, over the French River, at a point 
where the depth of water prohibited the 
erection of false work. As this is one 
of the longest spans ever erected in this 
way, the following details of the method 
emploved, taken from a paper read by 
Mr. C. N. Monsarrat before the Cana- 
dian Society of Civil Engineers on April 
16, will be found of great interest. 

“On account of the great depth of 
water, it was not possible to build false- 
work and erect the span in its proper 
place, so after due consideration of sev- 
eral possible schemes of erection it was 
decided to erect the span on the north 
approach embankment, on the centre line 
of the bridge (produced) and launch it 
forward by supporting the forward end 
on a large scow, and sliding the rear or 
north end on a skidway of greased rails. 
The embankment immediately north of 
the north abutment was a new fill con- 
sisting mainly of boulders, coarse gravel 
and sand, with a maximum height of 
about 25 feet against the abutment, run- 
ning out to the natural surface of the 
ground about 100 feet north. The width 
of the embankment at subgrade was 16 
feet, and in order to provide a proper 
bearing for the skidway, it had to be 


widened to 26 feet. On this specially 
prepared roadbed two parallel skidways, 
about 316 feet long, were built, 10 fect 
center to center, each consisting of rail- 
way ties about 15 inches on centers, with 
a 12 by 12-inch timber, 16 feet long, 
every Io feet to tie the two skidways to- 
gether. On these ties were laid five 
lines of 12 by 12-inch longitudinal tim- 
bers, over which was laid a flooring of 
3 by 12-inch planks, supporting seven 
lines of 80-pound rails, laid with joints 
staggered and securely spiked and bolted 
together. 

“The steel work was accordingly 
erected on the embankment, using a spe- 
cially designed traveler consisting of 
two 60-feet boom derricks of ten tons 
capacity each, mounted upon a timber 
framework designed to travel on rails 
gauged 14 feet centers, the platform of 
the traveler being placed 12 feet 7 inches 
above top of rail so that lorry cars load- 
ed with bridge material could readily 
pass underneath on standard gauge rail- 
way track and the material be picked up 
by the traveler booms. Each of the 60- 
feet hoom derricks was handled by sepa- 
rate double-drum engines placed at the 
rear end of the traveler and forming 
part of the 20 tons of counterweight on 
each side required to provide for the up- 
lift due to loading the boom derricks. 
The assembling of the span on the em- 
bankment was, in itself, quite a difficult 
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operation, on account of the large size 
of the members to be handled, some of 
them weighing as much as 40 tons. Be- 
fore any work was started, the order in 
which each member was to be erected 
was fixed and clearly shown on the erec- 
tion diagram. In order to permit of 
supporting the forward end of the span 
by the scow, it was necessary to erect 
it with its south end projecting over 
the water about 103 feet. The bottom 
chord and floor systems, excepting that 
portion overhanging the water, were 
first placed in position by means of a 
self-propelling derrick car, ties were 
then laid for temporary track on the 
steel stringers, and the traveler erected 
with which the balance of the span was 
assembled. 

“In order to place the scow at the 
proper elevation under the projecting 
end of the large span, it was necessary 
to depress it about 4 feet by pumping in 
water. As this water ballast would ren- 
der the scow unstable transversely until 
it took a bearing under the 415-foot 
span, it was necessary to use a small bal- 
ancing scow, which was placed at the 
north side of the large scow and secured 
to the latter and the stiffening span, by 
means of diagonal and horizontal struts, 
and was equipped with counterweight 
and adjusting screws to provide for any 
raising or lowering of the large scow. 
The general dimensions of the large 
scow, referred to, which was built at the 
site, were: Length, 155 feet; 33 feet 
beam, and 12 feet deep; made in two 
sections for convenience in launching. 
It was buiit of 12 by 12-inch timbers for 
the ends; bulkheads and intermediate 
frames, 6 by 12 inch sheathing on the 
sides, 4 by 12 inch for the bottom, 
with joints staggered and secured to the 
framing with 5¢ by 12-inch lag screws. 
The buikheads were spaced 22 feet 1 inch 
center to center to conform with the 
panel points of the 150-foot through 
riveted truss span, which was erected on 
the scow as a supporting span, each 
panel point being blocked on a cross 
bulkhead. All seams in the sheeting, up 
to about 2 feet above load water line, 
were calked with oakum. 

“On the completion of the assembling 
of the large span, the traveler was taken 
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down, the ties used as temporary floor 
removed, and all field connections ex- 
cepting end portals and sway bracing, 
were riveted before launching was start- 
ed. The %-1nch field rivets, of which 
there were approximately 60,000, were 
driven by means of pneumatic riveting 
hammers, a compressed air plant having 
been instailed for the purpose. 

“The scow was equipped with boiler 
and double-drum hoisting engine, as well 
as a centrifugal pump with 8-inch suc- 
tion and G-inch discharge pipes, and a 
sluice arrangement located over the dou- 
ble bulkhead forming the ends of the 
two component parts of the scow by 
which the water pumped in could be 
controlled and directed into either half 
of the scow. Each intermediate bulkhead 
had an & by 8-inch hole near the bottom 
so as to equalize the water in each com- 
partment. 

The load from the south end of the 
415-foot span, and the 150-foot stiffening 
truss supported by the scow, was about 
1,000 tons. The load from the north 
end of the span, amounting to about 640 
tons, was transmitted to the skidway 
through two large fixed end cast-iron 
shoes (used temporarily for the pur- 
pose), placed 10 feet center to center, 
under the end floor beam, which had 
been designed with a special view to 
such use. This arrangement of the cast- 
ings left a clear space under the truss 
bearings for landing of the span on oak 
blocking over the bridge seats prepara- 
tory to its being jacked down to its bear- 
ings. The oak blocking was required for 
the temporary support of the span at an 
elevation about 8 feet 5% inches higher 
than its final position, this height being 
necessary to permit the skidway to pass 
over the parapet wall of the abutment. 
Between the aforementioned cast-iron 
shoes and the skidway rails was placed a 
%-inch steel plate, large enough to in- 
clude both castings, with strips riveted 
to its under side to form guides to en- 
gage the rails on the skidway. 

“When the scow was in position under 
the overhanging end of the main span, 
in front of the north abutment and 
transverse to the center line of the 
bridge, two guide anchors were located 
on the opposite shore at an angle of 45 
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degrees. Holes were drilled in the rock 
and 3)2-inch steel bars were grouted in 
a vertical position. ‘To each of these 
anchors was secured a two-sheave stecl 
block carrying four lines of 5g-inch wire 
cable, forming the forward guy lines 
which were wound up simultaneously on 
the drums of the hoisting engine on the 
scow, as the span moved forward, 
steadying the floating end from any 
effect of wind or current. 

“The tackle used to haul the 415-foot 
span into position consisted of two spe- 
cially-constructed steel pulley blocks, 
having 14 sheaves each, through which 
was reeved a ¥%-inch diameter steel wire 
cable 1,000 feet long, with a fall line 
leading back to the drum of a hoisting 
engine located on the land at the north 
end of the skidway. This engine was a 
32 horse-power double-drum hoisting en- 
gine, with two cylinders 8 by 12 inches, 
boiler 41 inches in diameter by 108 
inches high, and capable of pulling 8,000 
pounds on a single line. 

“One of the large blocks was secured 
to the skidding plate under the castings, 
and the other to the rear end of a string 
of bottom laterals—belonging to a 250- 
foot through span designed for the 
crossing of the Pickerel River, a short 
distance south of the French—consisting 
of two angles 6 by 4 by 1% inch each, 
used as pulling links, These were in 
turn secured by a pin to a box girder 
supported by struts in front of the north 
abutment. Lach section of these later- 
als was about 30 feet long, and when the 
two iarge blocks were brought together 
one or two sets of lateral links were re- 
moved and the blocks overhauled. When 
the last section was reached it was re- 
moved, and the forward block secured 
by the pin direct to the box girder. 

“When everything was in readiness, 
on the evening of October 27, 1907, the 
scow was pumped out by means of the 
centrifugal pump, until the span was 
raised off the blocking. When this oc- 
curred it was found that there still re- 
mained a foot of water in the scow, 
showing that an ample margin of buoy- 
ancy had been allowed. At 8 a. m. on 
the 28th, the engine was started, and 
with the assistance of a slight shove 
from two 40-ton hydraulic jacks, the 
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large span started on its way, moving on 
the well greased skidding rails at the 
rate of 4 to 6 feet per minute. Consid 
erable time was lost owing to the inabil- 
ity of the small boiler of the hoisting 
engine to keep up sufficient steam pres- 
sure and also in the overhauling of the 
very heavy tackle. 

“The actual time occupied in moving 
the span was 3 hours, and in overhaul- 
ing tackle, etc., 4 hours. The span was 
landed on its blocking at 4:05 p. m., 
without a hitch of any kind. 

“Trouble had been anticipated with 
settlement of the skidway on the new 
dump in view of the 640-ton concen- 
trated moving load passing over it, but 
in no case was the settlement over six 
inches, and it was uniform at both sides, 
the greatest variation of the span from 
the level being about g inch in its 
width. So smoothly did the span move 
that it was possible to set it in its final 
location with the engine alone, without 
the assistance of jacks, and by means of 
the steering control afforded by the for- 
ward guy lines the span was within 34 
inch of its proper alinement when landed 
on the main pier on the south side of the 
river. 

“The lowering of the span to its final 
bearings on the bridge seats was accom- 
plished by means of two specially-con- 
structed 500-ton hydraulic jacks. After 
the span was landed on the wooden 
blocking, the skidway, castings, and 
skidding plate were removed and cast- 
steel cap plates were bolted to the under 
side of the floor beam, these plates being 
turned out to fit over a cast-steel disk 
plate 23 inches diameter by 3% inches 
thick, placed on top of the plunger of 
each jack; between the bottom edges of 
these disks and the shoulders of the jack 
cylinders were placed a number of \%4- 
inch steel plate half-ring shims, as a 
safety precaution against accident 
should anything go wrong with the 
jacks; in which event the weight would 
be transferred to the massive jack cylin- 
ders, 

“The jacks were each placed on block- 
ing consisting of three super-imposed 
steel cylinders filled with concrete, over 
which were placed a number of cast-iron 
cellular blocks 2 feet 10 inches in diame- 


Ls f 
Ve 
A 
ay, 
4 
ye 


REVIEW OF THE ENGINEERING PRESS. 


ter by 3% inches thick. The 44-inch 
shim plates were removed one at a time 
as the span was lowered so that in no 
case was there left a space greater than 
14-inch between the under side of the 
disk and the jack shoulders. Before the 
last of these shims was removed the 
span was landed on the oak blocking, the 
jacks released and one or more sections 
of cast-iron blocking removed, the jacks 
pumped up, shims replaced, and the oper- 
ation repeated until all the cast-iron 
blocking had been removed, when one of 
the concrete-filled cylinders was taken 


THE CO-OPERATIVE COURSE AT CINCINNATI. 
AN OUTLINE OF THE RESULTS AND LESSONS OF TWO YEARS’ EXPERIENCE, 


Herman Schneider—Society for the Promotion of Engineering Education. 


HE discussion on Mr. M. W. Alex- 
ander’s paper outlining a pro- 
posed codperative system for 

teaching electrical engineering, read be- 
fore the recent convention of the Amer- 
ican Institute of Electrical Engineers 
and reviewed in these columns last 
month, disclosed the fact that nearly 
every college professor and a number of 
representatives of large manufacturing 
companies present at the meeting doubt 
that the system would be successful in 
producing the highest type of thoroughly 
trained engineer. In this connection it 
is interesting to read the testimony of 
Prof. Herman Schneider as to the re- 
sults and lessons of two years’ experi- 
ence with the codperative system in me- 
chanical engineering at the University 
of Cincinnati, contained in his recent 
paper before the Society for the Promo- 
tion of Engineering Education. It will 
be remembered that at Cincinnati the 
students in the codperative course spend 
alternate weeks in college and shop, the 
whole course covering six years. Ac- 
cording to Prof. Schneider, the manu- 
facturers of Cincinnati have taken very 
kindly to the plan and have lent the col- 
lege authorities most cordial support 
and assistance. Their advice has been 
particularly valuable in selecting from 
the hundreds of applicants the men best 
suited to the profession of engineering. 
In a sense the students in the codperative 
course are picked men but the results 
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out, the casting and shims replaced, and 
so on until the span was landed on its 
permanent shoes. The oak blocking was 
also removed as the span was lowered, 
the top of it being kept high enough to 
free the jacks while shims were being 
adjusted. 

“When the span had been lowered 
about 4 feet at one end, the jacks were 
transferred to the other and similar op- 
erations carried out there. That end, 
however, was lowered right down to the 
shoes before the jacks were returned to 
the end first lowered.” 


outlined by Prof. Schneider are none 
the less interesting and valuable on that 
account. He says in part: 

“It is hard to make an accurate deter- 
mination of the relative efficiency of in- 
struction in the four-year and the codp- 
erative courses. The records in one or 
two subjects, however, will indicate 
about what this would be. In calculus, 
for instance, not one of the codperative 
students failed. The lowest grade re- 
ceived by any codperative student was 
73 (60 being the passing grade and 100 
the maximum), and fifty per cent. of the 
class received over go. In the regular 
four-year engineering course, on the 
contrary, about twenty per cent. of our 
students failed in calculus and few re- 
ceived a grade above go. In this connec- 
tion the fact should be noted that the 
examination given to codperative stu- 
dents was harder than that given to the 
regular students. In chemistry the co- 
Operative students and the regular stu- 
dents have exactly the same examination. 
Ninety per cent. of the codperative stu- 
dents passed and about eighty per cent. 
of the regular students. This need not 
be astonishing, for, with few exceptions, 
the codperative course is not carrying 
any dead wood. It will be seen, there- 
fore, that since the efficiency of the in- 
structor depends primarily upon the 
amount of actual substance absorbed by 
the class, it is increased very consider- 
ably in the codperative courses. 


4 
| 
4 
t 
: 
a 
i 
ae 
d 
3 q 
| 
2 
a 


930 THE ENGINEERING MAGAZINE. 


“When this system was started two 
years ago many questions of detail arose. 
For instance, the matter of the rear- 
rangement of the college courses was 
taken up. It was concluded, however, 
that the best thing for us to do would 
be to learn by experience. We are hap- 
pily being driven from traditional meth- 
ods by the students themselves. Here is 
a sample of what happens: 

“The instructor in mathematics covers 
the blackboard with the demonstration 
of a long formula, and when he has fin- 
ished it he turns to the class and asks, 
‘Do you understand that?’ The class re- 
plies that it does, but inquires seriously, 
‘What shall we do with it?’ This has 
happened a number of times, and at first 
caused much annoyance to the instruc- 
tor; but when it was pointed out to him 
that if a thing had no use it was useless 
and should not be taught in an engineer- 
ing college, light dawned on him, and 
he now spends much of his time hunting 
practical exemplifications of theory. 

“This is the characteristic attitude of 
the codperative student, and it is not sur- 
prising. Our four-year students are ac- 
customed to being handed a formula 
wiich they hold, until examination time, 
when they hand it back. The codperative 
student in the shop is handed a tool and 
is instructed how to use it. He uses it, 
hands it back to the tool-room, and 
thereafter knows where to find the tool 
and how to use it. When he is handed 
a formula or a theory at the university 
it is a matter of second nature to him 
to expectsto he shown how to use that 
formula or theory prior to his handing it 
Lack. Thereafter, as with the tool, he 
knows where to find it and how to use it. 

“We have inaugurated what we call 
the ‘reverse quiz’ in class. Toward the 
end of the hour students are given per- 
mission to ask any questions that have a 
bearing upon the subject, and this has 
been perhaps the most valuable addition 
to our system. It is, of course, uncom- 
fortable for a young instructor, but if he 
is the kind of a teacher our engineering 
college ought to have, he will work to 
meet the situation. The shop knowledge 
of the student has demonstrated to us 
the fact that some of the instruction in 
our colleges is not only frequently out of 


date, but also that it is as often abso- 
lutely wrong. You will observe that 
there is a check upon the instructor's 
work which cannot be had in any other 
way except through this practical knowl- 
edge of the student. 

“The questions of these young men 
have caused us to change our courses 
and will cause many more changes as the 
work advances. Mathematics, for in- 
stance, is taught as one subject, the fun- 
damental principles of university alge- 
bra, trigonometry, analytical geometry, 
and calculus being given during the first 
part of the freshman year; and there- 
after any one formula is derived by the 
diiferent methods. The course in me- 
chanics is taught as part of the course 
in calculus. Descriptive geometry and 
machine drawing will hereafter be given 
as one subject, because when a student 
was given a problem in descriptive geom- 
etry he wanted to know its application, 
and when told the application, wanted to 
know whether he could not put it at once 
on the sanie sheet. 

“It will be seen, therefore, that while 
we simply took the four-year course at 
the beginning and spread it over a peri- 
od of six years, we are changing it con- 
siderably by reason of the experiences 
which we have in every day class work. 

“It has become evident also that it will 
be necessary to bring some of the engi- 
neering work down into the earlier 
years. As a counterbalance to the essen- 
tially practical attitude of the student 
we have inaugurated a_ broadening 
course in the social, economic, industrial 
and political development of the human 
race, together with courses in biology 
and geology. It was originally intended 
that this course should cover a period 
of three years, but we are now inclined 
to give it through the entire six years. 

“The alternating periods were fixed at 
one week tentatively, and this has proven 
very satisfactory. A vote of the stu- 
dents was recently taken, and they were 
unanimously in favor of the one-week 
period as giving them the proper alter- 
nation of mental and physical work. 
They also state that absence from the 
shop for more than a week allows their 
muscles to become soft, and for this rea- 
son they prefer to continue on the week 
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system. ‘The shop also desires to keep 
this period of one week, because if the 
period were made longer at the univer- 
sity the student would lose some of his 
skill by the time he returned to the shop. 
It has been definitely concluded, how- 
ever, that when the young men go into 
the designing and sales offices — which 
will be about the fifth year—the altera- 
tion will be semesters. It will be impos- 
sible for a young man to work in a de- 
signing or sales office with any benefit to 
himself or to the firm for a shorter 
period than six months. The students in 
the codperative course will then enter 
the regular classes at the university, 
when a better comparison of the work of 
the two classes of men can be made. 
“Since the codperative student is at 
the university for a period of three 
years, as compared with four years of 
the regular student, it became evident, 
of course, that he would be required to 
do more actual class and laboratory 
work per week than our regular stu- 
dents. Additional hours were given to 
him during his alternate week at the 
university, and the roster was considered 
by some of our faculty to be too heavy. 
At the end of the first year, however, 
the students finished without any seem- 
ing effort and with much better records 
than did our regular students. This year 
a further experiment was tried by the 
writer on the freshman cooperative class 


THE QUEBEC BRIDGE DESIGN. 
EDITORIAL COMMENT ON MR. CC, SCHNEIDER'S REPORT TO THE CANADIAN GOVERN MENT. 


Engineering News. 


© supplement the exhaustive inves- 
tigation of the causes of the 
collapse of the Quebec Bridge 
carried out by the Royal Commission of 
Inquiry, a summary of whose report was 
published in these columns in April, the 
Canadian Government caused to be 
made a full investigation of the Phoenix 
Bridge Company’s design. This work 
was intrusted to Mr. C. C. Schneider 
and his report has recently been made 
available by the publication of a blue 
book containing the reports of both in- 
quiries. Mr, Schneider’s report is ab- 
stracted in Enginecring News for Aug. 6. 
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by giving them work every period of the 
day from 8:30 until 5 o’clock, with one- 
half hour for lunch, except on Saturday 
morning, when they work from 8:30 un- 
til 10:30 o’clock. This, it will seem, is 
about the heaviest roster the student can 
possibly carry. At the end of the year 
the men were more vigorous, mentally 
and physically, than they were in Sep- 
tember. They were more active in uni- 
versity social affairs, athletics, and gen- 
eral student life than the regular stu- 
dents, and they had made much better 
scholastic records. 

“The fundamental principle underly- 
ing this course is based upon the rational 
assumption that the proper way and the 
only way for a young man to learn the 
practical side of his profession, together 
with business details and an intimate 
knowledge of the labor problem, is by 
working as a regular employee in a com- 
mercial shop; and further, that the only 
place where he can learn properly the 
scientific and the cultural subjects is at a 
school under trained teachers. This fur- 
ther implies that the school work and the 
practical work should, as far as possible, 
go hand in hand, so that the young man 
may step from school to business just as 
readily as he does from one promotion 
to another in after life. The writer be- 
lieves this principle to be all-important 
and to apply to all engineering and in- 
dustrial education.” 


We present below the editorial com- 
ment on his findings contained in the 
same issue, which enumerates and dis- 
cusses the main points dealt with by Mr. 
Schneider. 

“Mr. C. C. Schneider’s report on the 
design of the Quebec Bridge amply con- 
firms the general opinion with which 
that ill-fated structure has been regarded 
since the searching investigations of the 
Canadian Government’s commission of 
inquiry. The Commission found that 
the bridge had turned out to be some 20 
per cent. heavier than was contemplated 
by the stress-sheets. Although the col- 
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lapse was shown to be due to quite an- 
other cause, such an overrun of dead 
weight, in a structure whose own weight 
constitutes by far the largest part of the 
load it has to carry, is unavoidably fatal. 
With the bridge fully completed and in 
service, the stresses would have risen to 
the limit of strength of the members, 
and if it did not at once fall, it could at 
best stand trembling on the verge of col- 
lapse. 

“The computed percentages of excess 
stress from Mr. Schneider's report re- 
veal this clearly enough, though the 
actual stress figures themselves are 
rather more striking. In this place we 
may present as typical illustrations two 
selected examples, a compression and a 
tension member, respectively. One of 
these is the famous lower-chord member 
in the ninth panel from the anchorage 
(second panel of the anchor arm count- 
ing from the main pier), the member 
whose failure by buckling brought about 
the fall of the bridge. The other is the 
top chord of the cantilever arm directly 
adjoining the main pier. The figures of 
total stress give a picture of the relative 
importance of dead and live-load, while 
the unit-stress figures represent directly 
the tax on the metal. In considering the 
latter, it is convenient to remember that 
the elastic limit of the steel—its real or 
virtual failure point—is not far from 
30,000 pounds per square inch. But the 
figures below, while they do not quite 
reach this point, really exceed it be- 
cause they contain no allowance for the 
numerous minor effects, the so-called 
secondary stresses. 


Anchor Cantilever 
rm rm 
Lower Lower 
Chord, Chord, 
Panel 9. Panel 10 
eee 
otal stresses, thousands of pounds: 
—13,690  +11,950 
—1,025 +930 
—7,370 +1,140 
Unit stresses, pounds per square inch: 
1,200) (21,100) 
D+1%L+S+1/3 W —29,700  +28,300 
24,000) (24,000) 
Erection, Aug. 29, 1907... 16,800 +17,500 


“The figures in parentheses are the 
stresses which were permitted in these 
members for the respective load-combi- 


nations, under Mr. Cooper's specifica- 
tions. Mr. Schneider's estimate of the 
highest stress intensity compatible with 
bare safety is not far different from 
these specified stresses, in the case of 
the eyebar chord; but for the compres- 
sion chord his values are lower by some 
4,000 pounds per square inch. 

“We need do no more than point to 
the fact that in the eyebar chord the 
stress even under the working load, and 
without wind, is higher by 1,000 pounds 
per square inch than the extreme or 
emergency strength estimated by Mr. 
Schneider. Still worse, in the compres- 
sion chord, whose emergency strength is 
valued at slightly less than 20,000 pounds 
per square inch, the working load causes 
a stress of no less than 24,000 pounds, 
and the stress under extreme load rises 
practically to 30,000 pounds per square 
inch, fully one-half higher than the ex- 
treme assignable strength. 

“Let it be remembered that Mr. 
Schneider's figures for limits of per- 
missible stress are, intended as real lim- 
its, and would by no means be defensible 
or admissible in the design of a bridge. 
‘The writer does not advocate these high 
unit-strains, we read in the report. And 
while this warning is unobtrusive, we 
conceive it worthy of very strong em- 
phasis. Tendencies in recent years to- 
ward the regular use of very high unit- 
stresses in design, even in cases where 
economy of weight is of no particular 
importance, receive a sharp but needed 
rebuke in this brief sentence. 

“Under the circumstances as revealed 
by the stress analysis, there will be few 
to raise objection to Mr. Schneider's 
statement that none of the material 
which has been fabricated for the north 
half of the bridge can be used in re- 
building the structure. The strengthen- 
ing which would be necessary if the 
trusses were to be rebuilt on the same 
outline, but with adequate cross-sections, 
would have to extend to virtually every 
part except floor and bracing. Even this 
extensive work—-if it is to be considered 
feasiblé at all—would involve so many 
difficulties that the result could but be 
an unsatisfactory patchwork. And if 
patchwork and halfway measures are 
ever justified, assuredly they must be 
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kept out of the rebuilding of the Quebec 
bridge. The engineering world can 
hardly afford to contemplate the chance 
of a second Quebec disaster. 

“The most difficult subject which the 
eminent bridge engineer who wrote the 
report had to deal with is, curiously 
enough, the one which he treats most 
briefly: the suggestion for a new de- 
sign. It may be premature to ask for 
anything very specific in this matter at 
the present stage, or in any case without 
giving time and opportunity for exhaus- 
tive studies. But the existing design, 
originated both in general outline and in 
details by the Phoenix Bridge Company, 
stands criticized, and one looks very 
naturally for justification of the criti- 


cism in the shape of suggestions for bet- 


ter design. Yet we find hardly more 
than a single suggestion in the report. 

“An explanation for this which has 
some force is to be found in the fact 
that so huge an undertaking as this 
bridge is by no means susceptible of 
systematic and progressive designing. 
The design must, in a sense, be evolved 
by a process of development, a sort of 
trial and error method. In a structure 
of ordinary dimensions the engineer 
knows in advance all of the limitations 
which will affect his work, and can al- 
low for them in his planning in advance. 
But in the present case the limitations 
appear only as the design unfolds. The 
necessary arrangement of the details, 
the limits of manufacturing tools and 
processes, the shipping limits of weight 
and bulk, the erection problems, etc., 
have an influence even on the choice of 
outline that is easily underestimated: 
yet their full bearing cannot appear 
until an outline is adopted and has been 
elaborated to an advanced stage. The 
testimony of the Phoenix Bridge Com- 
pany’s designers before the Commission 
gives some idea of these conditions. It 
seems idle, therefore, to seek a very full 
statement of governing features as a 
matter of abstract deduction. 

“The recommendation of straight 
chords must enlist general approval, as 
being unexceptionable in its general 
reasoning. But it fixes a principle hard 
to adapt to the original requirement that 
the maximum under clearance is to be 


maintained over so great a width as 
1,200 feet, two-thirds the span. The two 
conditions together would produce a re- 
markably radical design indeed, unless 
perhaps the changes were begun still 
farther back and the railway approaches 
raised to a much higher elevation. If 
this is true for the present clearance of 
150 feet, still more so will it hold if the 
recent clamor of St. Lawrence shipping 
interests for increased clearance—to 
nearly 200 feet, if we recall correctly— 
is heard with approval. In fact, it is not 
too much to say that, just as the deter- 
minative features of the Phoenix design 
were fixed by the adoption of sharply- 
curved chords to meet the clearance re- 
quirement, so the principle of straight 
chords in conjunction with the same re- 
quirement would éstablish the chief 
characteristics of the new bridge. The 
single suggestion, therefore, may well 
appear complete and sufficient for pres- 
ent purposes. 

“There should be joined to this, we 
believe, another principle which is clear- 
ly inculcated by the report, though Mr. 
Schneider makes no explicit mention of 
it. This has for its ohject the reduction 
of the high secondary stresses. The cal- 
culations show that these stresses attain 
alarming values—alarming when we 
consider how destructive they are to eco- 
nomical, and therefore practicable and 
safe, design. In a bridge of such pro- 
portion that each pound of useless metal 
requires three or four pounds of effec- 
tive metal for its support, it cannot be 
tolerated that even 5 per cent. of the 
useful metal should be put out of service 
by being appropriated for secondary 
stresses, if this be at all avoidable. 

“Tt is true that secondary stresses are 
inseparable from bridge construction, 
especially when continuously riveted 
chords are employed; and the unfortu- 
nate fact is that any attempt to make 
the members stronger to resist the sec- 
ondary bending, by making them stiffer, 
defeats its own purpose and actually in- 
creases the secondary stress. How high 
they will be, in proportion to the main 
stresses, depends, however, to a large 
extent on the truss outline or network. 
We believe it may be said broadly that 
two things are most influential in con- 
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tributing to high secondary bending 
stresses: flexibility of the truss system 
as a whole, and short length of panel. 
The former creates large angular distor- 
tion, while the latter concentrates the 
distortions. Relief from high secondary 
stress may therefore be sought by mak- 
ing the truss system rigid and by em- 
ploying long panels. The former is pro- 
moted to some extent by straight chords, 
still more by increased truss depth; and 
the profile of the Quebec Bridge clearly 


evidences that the shallow depth of the 
structure causes relatively high flexibil- 
ity. The effect of long panels is obvious. 
“Secondary stresses of the intensities 
as existing in the original Quebec design 
must, in our opinion, be eliminated in a 
new design. To this end the two expe- 
dients of (1) increasing the depth of 
truss, and (2) employing larger panels 
—in the trusses, not necessarily in the 
floor-system—must receive primary at- 
tention in outlining the new bridge.” 


FLYWHEELS VERSUS STORAGE BATTERIES FOR EQUALIZING 
FLUCTUATING LOADS. 


A COMPARISON OF THE TWO SYSTEMS AND AN OUTLINE OF THE CONDITIONS TO WHICH 
FACH IS SUITED. 


G. C, Allingham—The Electrician, 


N another page of this issue Mr. 
O Percival R. Moses refers briefly 
to the limitations of the flywheel 
system of energy storage and finds that 
it can compete with the storage battery 
only under very special conditions. A 
more extended comparison of the two 
systems is given by Mr. G. C. Allingham 
in The Electrician for July 10, from 
which we take the following extracts. 
Mr. Allingham’s discussion refers prin- 
cipally to mining work, but the princi- 
ples he lays down are applicable to any 
problem involving the choice of a sys- 
tem of energy storage. 

“The duty for which flywheel storage 
is best adapted is that of equalising the 
power demand of an individual machine, 
such as a winding engine or a rolling 
mill, which goes through a definite cycle 
of operations, repeated throughout the 
period of working, so that very short 
periods of heavy and of light load recur 
alternately in regular succession. In 
such cases the actual amount of energy 
that has to be stored is very small (al- 
though the power to be dealt with may 
be large) and it has to be kept stored up 
for a very short space of time. Again, 
the ancount of energy to be stored can 
be calculated fairly closely, and the fly- 
wheel equaliser can be designed to suit 
the load-curve of the machine, so that it 
is storing and giving out er2rgy alter- 
nately almost all the time, and running 


idle as little as possible. In other words, 
it is possible to arrange to work the 
flywheel equaliser at a comparatively 
high load-factor. 

“On the other hand, in cases where 
the overloads are irregular in frequency 
and amount; where they may last for 
longer periods or occur in rapid succes- 
sion, and may also be separated some- 
times by comparatively long periods of 
low load, flywheel equalisers are not 
suitable, on account of the small amount 
of energy they are capable of storing, 
and their heavy no-load running losses. 
In such cases, the load-factor on the 
equalising plant is of necessity low, and 
the constant running loss being high, 
the working efficiency must consequently 
be low. A haulage gear is an instance 
of a machine whose load-curve is usu- 
ally extremely irregular, and for which 
fly-wheel storage would, therefore, not 
he well adapted ; a coal-cutter is another. 

“Tn the case of a coal-cutter, for ex- 
aniple, the load-curve shows successions 
of heavy peaks, alternating with inter- 
vals of no load varying from a few min- 
utes to half an hour or more while the 
cutter is being shifted. Consider what 
occurs in one of these intervals. Within 
a minute or two the flywheel is brought 
up to full speed, by which time it has 
taken up all the energy it is capable of 
storing, and afterwards current has to 
be wasted to keep it turning round at 
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full speed churning the air until a heavy 
load comes on again. 

“Tf, on the other hand, an attempt is 
made to save no-load running losses by 
shutting down the flywheel set during a 
period of low load, all the energy stored 
in the flywheel has to be thrown away, 
and it will also take a considerable time 
to get the wheel started up again, so 
that if a sudden overload comes on there 
is a risk of being caught unprepared. 

“Again, when the peaks are liable to 
endure for some time, or to come on in 
rapid succession, the flywheel equaliser 
is handicapped by its small storage ca- 
pacity; and if an attempt were made to 
overcome this drawback by increasing 
the size of the flywheel, the fixed run- 
ning losses due to friction and windage 
would be correspondingly increased, and 
the efficiency of working would be great- 
ly reduced. The amount of energy 
which would have to be expended every 
time the flywheel was started up would 
also be increased. For these reasons, 
not to mention the practical difficulties 
in the way of making flywheels of enor- 
mous size, and their prohibitive cost it 
is impossible to construct flywheel equal- 
isers having any considerable storage 
capacity combined with a high working 
efficiency. 

“From the foregoing considerations, 
flywheel storage would appear to be un- 
suited for equalising the load on a pow- 
er station supplying a number of motors, 
since the fluctuations of the power de- 
mand on such a station are always quite 
irregular. Attempts are being made to 
apply flywheel storage to power plants 
for electric traction, but, for the reasons 
given above, the author does not con- 
sider them likely to meet with success. 

“The alternative to flywheel storage is 
the use of a storage battery, preferably 
in combination with an automatic rever- 
sible booster. In special cases, such as 
those mentioned in the second paragraph 
of this article, where the storage capac- 
ity required is very small, a flywheel is 
of course a cheaper means of storage 
than a battery. But where the power 
demand to be dealt with is irregular, 
the battery equalising plant has the ad- 
vantage, for, firstly, it has sufficient stor- 
age capacity to deal with any combina- 


tion of peaks and depressions in the 
load-curve that could possibly occur; 
and secondly, its no-load running loss is 
quite insignificant compared with that 
of a flywheel equaliser, so that the 
working efliciency of the battery plant 
is almost independent of load-factor. 

“As a matter of fact, there is of 
course no such load loss in the battery 
itself, the only such loss being that in- 
volved in keeping the automatic booster 
running, and at times when the load is 
not heavy enough to make it worth 
while to run the booster, the latter can 
be shut down, without any waste of 
stored energy, and the battery alone will 
still have a considerable steadying effect. 

“A storage battery has the further in- 
cidental advantages that it serves as a 
standby which is capable of supplying 
power for a considerable time in case of 
a breakdown, or of an unusually heavy 
load on the generating plant, and that it 
often enables the generating plant to be 
shut down entirely at times of light load, 
as at nights or over week-ends. 

“The point is often raised that storage 
batteries can only be used on direct-cur- 
rent systems, whereas a large proportion 
of power plants are three-phase. But it 
should be borne in mind that most sys- 
tems of flywheel storage involve conver- 
sion to direct current, and that such con- 
version can be carried out equally well 
in connection with storage batteries. 

“Tt may be pointed out that, when a 
storage battery is employed for equalis- 
ing an alternating power load, it is not 
necessary to convert the whole of the 
power load to direct current, but only 
that portion of it which has to be stored 
in the battery, so that it is only on that 
fraction that conversion losses are in- 
curred. An automatic reversible motor- 
generator or rotary converter may be 
connected across the three-phase mains, 
and arranged to keep the three-phase 
load constant by alternately charging 
and discharging the battery which is 
connected to its direct-current end. In 
the case of most flywheel storage sys- 
tems, on the other hand, the whole of 
the fluctuating power load which is to 
be dealt with by the flywheel has to be 
converted into direct current; this is 
notably the case with the Ilgner system.” 
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THE MARINE GAS ENGINE. 


A REVIEW OF THE ADVANTAGES AND DIFFICULTIES OF GAS PROPULSION FOR LARGE SHIPS. 


Engineering. 


ONSIDERABLE interest has been 
aroused by reports lately pub- 
lished in English newspapers that 

the Admiralty are contemplating the 
adoption of gas engines for a battleship 
soon to be laid down, and, more recently, 
by a prediction made by one of the fuel 
experts of the United States Geological 
Survey that in the near future the ships 
of the United States navy will be driven 
by gas power. Enginecring, in an edi- 
torial review of the situation in the issue 
of July 3, admits that in the past year 
great progress has been made, but be- 
lieves that the introduction of gas pro- 
pulsion on a large scale will be delayed 
for some time to come, at least until 
careful and exhaustive experiments have 
been made on small units. From this 
article we reproduce the following out- 
line of the advantages and difficulties of 
the matine gas engine. 

“The advantages to be obtained from 
an installation of large size for marine 
propulsion are a saving of one-third of 
the space occupied by machinery, and a 
reduction of the total weight of machin- 
ery of possibly one-fourth. While the 
engine itself would have to be much 
heavier than a steam-engine of the same 
power, the necessary  gas-producers 
would be much lighter than the steam 
boilers. As the gas-engine and producer 
have a thermal efficiency about double 
that of the combined thermal efficiency 
of the steam-engine and boiler, it should 
be possible to get a horse-power at the 
propeller for 1 pound of coal per hour, 
and also to obtain it from a cheaper 
grade of fuel than can be used to advan- 
tage in a boiler. The last-named advan- 
tage will appeal strongly to owners in 
the mercantile marine, as it will enable 
the fuel cost of transport per ton-mile 
to be considerably reduced. Gas-produc- 
ers, when once charged, will go on mak- 
ing gas for several hours without fur- 
ther attention. In Beardmore’s tests on 
board ship the producer, once charged, 
runs for ten hours without attention. 
The same large force of stokers needed 


for a steam installation of any size will 
not therefore be required. Where there 
are many producers they would be 
charged in succession, and not more 
than two or three in any one watch. 
There would be considerably less than 
one-quarter the amount of ashes to han- 
dle in a given time, and there should be 
no clinker at all. There would be no 
smoke, and, therefore, the large funnels, 
with their wind resistance, would not be 
present. The space usually occupied by 
uptakes would also be saved. This ad- 
vantage would be of considerable value 
to naval vessels by enabling them to al- 
most get into range before their pres 
ence could be detected. It must be re- 
membered that each and every cylinder 
in a gas-engine is a complete engine in 
itself, and should one or more break 
down, the disabled cylinder could be put 
out of operation, and the propeller 
turned as long as there was a single cyl- 
inder left in working order. It is only 
necessary to remove the connecting-rod, 
and the rollers that are operated on by 
the cams, in order to disconnect a cylin- 
der—a much lighter job than would be 
required in the case of a steam-engine, 
though the weight to be handled might 
be greater. 

“The disadvantages of gas propulsion 
for marine use, though many in number, 
are not by any means insurmountable. 
The chief objection seems to be the very 
high temperature that obtains in the cyl- 
inders when they are of large size, and 
the consequent liability of the valves to 
score and give trouble, finally resulting 
in a complete temporary stoppage, which 
would be exceedingly inconvenient, if 
not dangerous, at sea. There are sev- 
eral methods of reducing this excessive 
temperature, stich as making the engine 
of relatively long stroke, diluting the 
charge with a surplus of air or some of 
the exhaust gases, increasing the volume 
of water circulating in the jackets and 
pistons, or injecting water into the cyl- 
inder during the combusion, etc. Valves, 
if of large size, can readily be water- 
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jacketed. They can also be double-seat- 
ed, and thus cause the speed of the hot 
gas through them to be reduced, and the 
work required to lift them to be less- 
ened. Another objection has been the 
ereat size and weight of the crank- 
shafts and connecting-rods, framing, 
etc., in order to withstand the heavy and 
violent shocks incidental to all gas- 
engines. Here again the relatively long- 
stroke engine will score, and by adopting 
a cycle of operations in which heat is 
added at constant pressure rather than 
at constant volume, the violence of the 
shocks can he reduced, and a lower tem- 
perature of combustion obtained at the 
same time. It has been considered a 
disadvantaee that most gas-engines are 


fitted with trunk-pistons, and that there-. 


fore the connecting-rod pin is inaccessi- 
hle, and the piston, when worn, has to 
be entirely renewed. But when gas- 
engines are built specially for marine 
use, they will be of such a size that they 
will have thin water-cooled pistons, be 
double-acting, and be fitted with the or- 
dinary crossheads and slides used upon 
steam-engines: or if trunk pistons are 
used, they will be fitted with adjustable 
shoes to take the wear in the wake of 
the connecting-rod pin. 

“It is generally considered to be a dif- 
ficult matter to make a gas-engine re- 
versible, but this is only because it has 
generally been attempted with the usual 
revolving cam-gear, and on engines of 
comparatively small size. On large en- 
gines, oscillating instead of revolving 
cams can be used with advantage, and 
these can be operated by the well-known 
Stevenson link motion or by the Joy, 
Marshall, or other radial reversing valve 
motion, worked by compressed air when 
the engines are very large. 

“A special compressor, driven by an 
independent gas-engine, will always 
form part of a marine gas-engine instal- 
lation, hecause compressed air will he 
required for starting the main propell- 
ing engines, blowing the whistle and 
syren, working the reversing engine, cir- 
culating and other pumps, steering- 
engine, capstan, deck-winches, ash- 
hoists, ete., which are now part of the 
recognised outfit of the modern steam- 
ship. Under certain circumstances, all 
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this work might be done by electricity, 
in which case a separately driven elec- 
trical generator would take the place of 
the air-compressor. A disadvantage of 
the gas-engine for marine propulsion is 
its want of flexibility in the rate of re- 
volution at which it can be driven, but 
there are several ways in which this can 
he met, such as cutting off the gas sup- 
ply to one or more cylinders, building 
the engine in two or more distinct units 
which can be readily connected up or 
disconnected, applying the total power 
on three or more shafts, so that one may 
rin ahead and two astern, or vice versa, 
so that a ship of large total power may 
be run at very slow speed when neces- 
sary. 

“A mechanical disadvantage of the 
gas-engine, when used for marine pro- 
pulsion, is the uneven turning moment, 
especiaily when run on the four-stroke 
cycle. It is, of course much better on 
the twe-stroke cycle, but as in the latter 
case twice the amount of hot gas has 
to pass through the exhaust-valve in a 
viven time, special provision has to be 
made to meet and overcome this diffi- 
culty. Three double-acting cylinders, 
acting on cranks at 120 degrees apart, is 
prohably the smallest unit that can be 
relied upon to work satisfactorily, and 
even then it would be necessary to em- 
ploy a fly-wheel. Another mechanical 
difficulty is in so regulating the power 
that it shall follow the sudden variation 
in the resistance, due to the pfopeller 
being partially lifted out of the water 
when the vessel pitches; but some form 
of hieh-speed centrifugal governor ar- 
ranged to cut out or throttle the gas 
supply, relieve the pressure in the cyl- 
inders, cut out the ignition, or a combi- 
nation of two or more of these methods, 
should he able to meet the difficulty. 

“What to do with the exhaust from 
the marine gas engine is also quite a 
difienlt problem to settle, but as the ob- 
ject sovvht to be attained is both to cool 
and reduce the volume of the exhaust 
gases as rapidly as possible, some form 
of surface condenser, in combination 
with an injection of part of the cooling 
water into the exhaust pipe, ought to 
meet the case. The cooled gases could 
also he afterwards discharged overboard 
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below the surface, and thus secure per- 
fect silence. Objection has been made 
to the gas producer on board ship that 
poisonous gases are liable to leak out 
and either kill the crew or cause disas- 
trous explosions, but if operated under 
the suction system this does not hold, 
since any leak would be into, and not 
out of, the producer. If the producers 
are operated on the pressure system, it 
is only necessary to surround the pro- 
ducers and all the gas pipes with an 
outer air-tight shell, and force the sup- 
ply of air through the intervening space 
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on its way to the producers. In this way 
any leak that could occur would be pure 
air, either into the ship or ito the pro- 
ducers or gas pipes. If more than one 
producer were in use, it would be the 
duty of the attendants to regulate the 
amount of gas furnished by each, in ac- 
cordance with the reading of a pyro- 
meter fitted to each one, so that the tem- 
perature of combustion in each was the 
same. This would not be any more diffi- 
cult than the work of regulating the 
feed water to a battery of steam boil- 


ers. 


THE USE OF EXPLOSIVES IN COLLIERIES. 


A DISCUSSION OF THE DANGERS INVOLVED AND THE MEANS OF MINIMIZING THE RISKS. 


Wem. Maurice—The Electrician. 


SPECIAL mining number of The 

Electrician, published July to, 

contains an interesting article by 
Mr. William Maurice on the risks at- 
tending the use of explosives in collier- 
ies, due to the presence of firedamp and 
coal dust. Little attention has been given 
in the United States to the regulation 
by the government of the materials and 
methods of blasting in coal mines but, 
as Messrs. Hall and Snelling pointed out 
in Tur ENGINEERING MaGaziNneE for 
February last, one of the most potent 
causes of colliery explosions can be re- 
moved by the strict enforcement of regu- 
lations based on careful investigation 
of the nature and behavior of explosives 
and the characteristics of explosive mix- 
tures of gas, dust, and air. We present 
below Mr. Maurice’s brief outline of the 
regulations in force in European coun- 
tries and the results of the researches 
on which they are based. 

“Twenty years ago gunpowder and 
dynamite were almost the only explo- 
sives used in mines, although it had even 
then been more or less generally recog- 
nised that gunpowder was a dangerous 
agent to use in the presence of firedamp 
and coal dust. After many disasters had 
been traced to the use or misuse of ex- 
plosives, the Secretary of State of the 
United Kingdom availed himself of Sec. 
6 of the Coal Mines Regulation Act, 
1X96, to issue an order making it un- 
lawful to use any explosive other than a 


‘permitted’ explosive under certain spe- 
cified conditions on and after July 1, 
1897. Concurrently a testing station was 
erected at Woolwich, following on the 
report of a Departmental Committee 
appointed ‘to inquire into the testing of 
explosives for use in coal mines.’ 

“Explosives to be tested are sent by 
ihe manufacturers to this testing station, 
and if 20 charges of any sample are fired 
into an explosive mixture of gas and air, 
under certain specified conditions as to 
weight and stemming, without causing 
ignition, the explosive is then entitled to 
be placed on the ‘permitted list.’ 

“As it is to be feared that many work- 
men regard the fact of an explosive be- 
ing ‘permitted’ as being somewhat in the 
nature of an official certificate of safety, 
the following remarks of the officers in 
charge of the testing station cannot be 
too often repeated. ‘There is not a sin- 
ele explosive on the permitted list which 
has not at some time or other caused 
an explosion of gas at the testing station 
when fired without stemming. It is im- 
possible to get an explosive which will 
be absolutely safe under all conditions. 
The safety of any particular explosive 
depends not only upon its composition 
and physical characteristics, but even in 
a more marked degree upon the con- 
ditions under which it is used. There 
must be: 

1. Complete and immediate detona- 
tion of the charge. 
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2. Correct proportioning of the charge 
to the work to be done, and avoiding the 
use of unnecessarily heavy charges. 

3. Careful stemming to ensure that 
there should be sufficient length, firm- 
ness, moisture and closeness of consist- 
ency. 

“Thus the only difference as regards 
safety from mine explosion risks be- 
tween one explosive and another is the 
difference in degree; the most that can 
be said is that one explosive is less dan- 
gerous under certain conditions than an- 
other. Modern explosives are divided 
into five principal groups :— 

1. Nitro-glycerine explosives, which 
are relatively easy to detonate under nor- 
mal conditions. 

2. Ammonium nitrate explosives, 
which occupy an intermediate position 
between the dynamites and the carbon- 
ites. 

3. Nitro-glycerine and ammonium ni- 
trate explosives, which detonate more 
freely than class 2. 

4. Non-detonating mechanical mix- 
tures, mainly represented by Bobbinite, 
which is a high-grade gunpowder mixed 
with starch and paraffin wax; and 

5. Gunpowder, the principal charac- 
teristic of which is its low velocity of 
explosion, rendering it very suitable for 
work where a slow heaving action is 
required. All these classes are repre- 
sented on the permitted list with the 
exception of gunpowder, which will not 
pass either the Continental or Woolwich 
tests. 

“The time occupied in detonating a 
given quantity of an explosive is deter- 
minable, and is known as its rate of de- 
tonation. All explosives on detonation 
develop flame, of different extent and 
duration. M. Bichel, the inventor of 
carbonite, has conducted elaborate and 
extensive experiments to ascertain the 
determining factors in the ignition of 
firedamp, and finds them in a compari- 
son of the ratios of the safest and least 
safe explosives as to rate of detonation, 
length and duration of flame, after- 
flame ratio, and temperature. M. Bichel 
has shown that the flame of all explo- 
sives outlasts the time of detonation, but 
that of the ‘safe’ explosives does so in a 
much less degree than in the contrary 
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case. ‘In general,’ he says, ‘safety ex- 
plosives should show a minimum rate of 
detonation and a minimum of length and 
duration of flame at a given pressure; 
none of these should exceed certain lim- 
its, as the detrimental effect of one of 
them cannot be counterbalanced by the 
others, however favourable. Thus it is 
the long contact between flame and gas 
mixture which is fatal to gunpowder in 
spite of its low calorific value. The 
heated gases remain too long in contact 
with the inflammable gas mixture, and 
thus, even at low temperature, ignition 
is unavoidable.’ 

The importance of coal dust as a fac- 
tor in mine explosion is not yet gener- 
ally recognized but “experiment has 
shown that as little as 1/3 ounce of coal 
dust per 35 cubic feet of air will suffice 
for the production of an explosion, and 
that it is more a question of fineness of 
division of dust than the weight. In 
addition to fineness of subdivision the 
percentage of volatile matter in the coal 
dust has an important influence on its 
inflammability, and the same also applies 
to the ease with which these volatile 
matters are disengaged by heat. 

“The Commission appointed by the 
Société de I’Industrie Minérale to inves- 
tigate the causes of coal-dust explosions 
have pointed out that the great danger 
of explosion presented by floating coal 
dust is evident from the fact that a 
mixture containing 111 grammes of 
dust per cubic metre of air (i. ¢., in the 
proportion furnishing carbon dioxide on 
combustion) develops a pressure of 15.5 
atmospheres on ignition, as compared 
with the pressure of 8.9 atmospheres 
produced by the combustion of an ex- 
plosive mixture of firedamp and _ air. 
Even when the amount of coal dust is 
double the above figure, so that carbon 
.nonoxide is produced, the pressure gen- 
erated amounts to 6.7 atmospheres. The 
fact, moreover, should not be lost sight 
of that the dust danger is by no means 
eliminated merely by removing coal dust. 
Any powdered substance in a state of 
suspension as fine dust may, by occlud- 
ing, and so acting as a substitute for, air 
or oxygen, cause an atmosphere to be- 
come explosive. Dust from oil-bearing 
shales might be especially dangerous, 
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“Having regard to the facts now 
known concerning the use of explosives 
in dangerous atmospheres, the Commis- 
sion above referred to have suggested 
that non-fiery mines should be divided 
into safe and dangerous according to 
their condition as regards dust, the dan- 
gerous class being subdivided into damp 
and dry mines. In Great Britain the 
present alternative to watering lies in 
the conditional use of a permitted ex- 
plosive. The French Commission ap- 
prove of local, but not of general water- 
ing, and recommend that shot-firing be 
allowed in coal up to charges of 13% 
ounces without previously laying or re- 
moving the dust. Watering may be dis- 
pensed with by using explosives (in the 
coal) with a detonation temperature not 
exceeding 1.500 degrees C., in charges 
of not more than 4 ounces, this being 
permissibly increased to 13% ounces if 
covered with clay stemming to a depth 
of 8 inches 

“There is nearly always a certain 
amount of coal dust left in holes bored 
in coal, the amount depending on the 
hardness of the coal, the inclination of 
the hole, and the care bestowed on 
cleaning it out. According to some tests 
carried out by the French Commission 
the conclusions were drawn that the con- 
tents of blasting cartridges may become 
mixed with coal dust in shot holes bored 
in coal and that miss-fires under these 
conditions may cause the deflagration of 
the mixture, in which case any firedamp 
present is certain to be ignited. This 
danger is also present to a smaller extent 
in the case of complete detonation, the 
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carbon present increasing the tempera- 
ture of detonation and producing carbon 
monoxide, thereby facilitating the igni- 
tion of firedamp. In view of the proba- 
bility of accidents arising from this 
cause, the Commission recommend that 
shot holes bored in the standing coal 
should be carefully cleared of dust; that 
the practice of ramming the cartridges 
so hard as to break the envelopes and 
mix the contents with coal dust should 
be abandoned, and that the size of the 
detonators should be increased. 

“The risk of causing an explosion by 
the use of permitted explosives is prac- 
tically confined to the use of blown-out 
or improperly stemmed shots. Experi- 
ments made in Austria show that a vac- 
uum resulting from a blown-out shot 
may amount to as much as % inch of 
mercury, which is equivalent to 8 pounds 
to g pounds to the square foot. This 
reduction of pressure creates an increase 
in the flow of firedamp in the ratio of 
235 to 100, so that a blown-out shot may 
itself be the means of furnishing a con- 
siderable amount of gas that otherwise 
would not have escaped from the coal. 
A blown-out shot also, of course, pro- 
duces an immense volume of flame. 
which, coming into contact with the coal 
dust on the roof, floor and sides of the 
road, is liable to.raise and ignite it, and 
so bring about a disastrous explosion. 

“Such safety as is at present obtain- 
able appears to lie in entrusting the 
charging, stemming and firing of shots 
to selected men, insisting on the use of 
a sufficient length of proper stemming 
and of efficient detonators.” 


PEAT COAL. 


THE NEW EKENBERG PROCESS FOR THE MANUFACTURE OF 


PEAT 


FUEL BRIQUETTES. 


Tron and Coak Trades Review. 


EVIEWS in these columns of THE 
ENGINEERING MaGazineE for De- 
cember, 1907, and February, 1go8, 

have already described the successful 
Frank-Caro process for the utilization 
of peat in gas producers with recovery 
of by-products and the Ziegler system 
of by-product coking. Attention was 
turned to the problem of the utilization 


of peat, first in by-product coke ovens, 
and then in gas producers when after a 
half-century of experiment it seemed 
impossible to devise a successful process 
for converting peat into a satisfactory 
commercial fuel for domestic and power- 
producing purposes, According to an 
article published in the Jron and Coal 
Trades Review for July 17, however, 
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the latter problem has been satisfactorily 
solved by Dr. Martin Ekenberg, whose 
process is described in the following 
abstract. 

The cause of the failure of the many 
attempts made to produce peat in a form 
that would equal coal in utility lay in 
the difiiculty of getting rid of the large 
quantity of water invariably contained 
in raw peat. The consistency of the 
material is such that only a small pro- 
portion of the water can be got rid of by 
mechanical means, and the cost of arti- 
ficially drying a material containing nor- 
mally about 87% per cent. of water is 
prohibitive. The only alternative has 
been to allow the peat to dry in the air, 
but this apparently simple process has 
many drawbacks. The production is 
entirely dependent on climate and sea- 
son, and the qualities of fuel produced 
also are influenced by these factors to 
a certain extent. The manual labor 
connected with air drying makes the 
apparently cheap process a very expen- 
sive one, and coal made from air-dried 
peat is dearer than ordinary coal 
with the additional disadvantage that, 
weight for weight, its bulk is four 
to five times as great. It appears, 
then, that the two requirements which 
must be satisfactorily fulfilled to bring 
the peat-fuel industry into such a posi- 
tion that it can supply fuel for general 
use are, first, that the process should 
render the manufacture independent of 
the weather, and, second, that the pro- 
duct should have a heating value ap- 
proaching that of ordinary coal with an 
equally-high specific gravity. It is 
claimed that Dr. Ekenberg has discov- 
ered the means of overcoming the diffi- 
culties, and has evolved a process ful- 
filling the requirements mentioned. 

“His process is based on the discovery 
that when wet peat is subjected to a 
temperature of over 150 degrees C. in a 
closed vessel it is charred, more or less, 
depending upon the temperature used, 
thereby losing its property of retaining 
the water, the bulk of which can then 
readily, and at a low cost, be pressed out 
by mechanical means. 

“In charring air-dried peat, retorts 
heated from the outside, without the 
presence of water, have hitherto been 
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used. As gases are bad conductors of 
heat, this charring is a time-consuming 
operation, and generally it is very diffi- 
cult to get the peat in the middle of the 
retort charred without overcharring the 
peat near the walls. In the wet carbon- 
ising process, the large quantity of 
water serves as a heat-conducting medi- 
um, allowing a short and sharply defined 
charring with a uniform effect which 
corresponds to the temperature used. 
The charring is thorough, and every 
particle of peat is exposed to the heat. 
A. further effect is that paraffin sub- 
stances are liberated, which serve to 
bind the mass together in the subse- 
quent process of briquetting, thus giving 
the product a proper consistency and 
making it impervious to rain or moist- 
ure. Great loss of tar and gaseous hydro- 
carbons cannot be avoided in the old 
charring process, but it is claimed that 
no such loss occurs in the wet process. 

“Shortly described, the operations are 
as follows :—The wet peat is taken from 
the bog by any of the usual methods, 
and passed through a_ specially-con- 
structed cutting machine, which reduces 
it to a homogeneous pulp. By means of 
specially designed pumps, it is then 
forced in a. continuous stream through 
the carbonising oven, which is heated to 
a moderate temperature. Here the peat 
pulp is subjected to the requisite tem- 
perature and pressure. The oven is con- 
structed on a recuperative principle, so 
that variation of the percentage of water 
in the peat is practically immaterial. 
The pressure maintained in the oven is 
about 200 to 320 pounds per square inch, 
and at the corresponding temperature a 
partial carhonisation takes place which, 
as before mentioned, has the effect of so 
altering the properties of the material 
that the water can be pressed out. All 
the valuable volatile constituents of the 
peat are retained in the product, thus 
making it a fuel equal to coal. It is a 
noticeable feature of this treatment that 
the original quality of the peat has little 
or no influence on the finished product, 
except in yield, so that the age or ripe- 
ness of the bog is immaterial. From the 
oven the wet carbonised pulp passes 
direct to a press, where the water is 
pressed out. 
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“After the carbonising and pressing 
operations are completed, the mass con- 
tains only & to 14 per cent. of the water 
originally absorbed in it. This water is 
evaporated by a final drying by means of 
the waste heat from the carbonising 
oven. The peat is then ready for 
briquetting, which process is carried out 
in the ordinary and well-known briquet- 
ting presses. 

“The finished peat briquettes have a 
black glossy appearance. They have a 
heating value of 6,000 to 6,800 calories 
per kiiogram (about 10,200 to 12,500 
B.T.U. per pound), or very nearly equal 
to that of ordinary coal. The specific 
gravity of the briquettes is 1.32 to 1.35 
and one hectolitre weighs 85 to 100 kilo- 
grams, subject to the shape of the 
briquettes. The weight of one hecto- 
litre of ordinary coal is about 78 kilo- 
grams with an average specific gravity 
of 1.31. These figures appear to show 
that the above-mentioned requirements 
of good peat fuel are fulfilled by the 
briquettes of peat coal made by the 
‘Ekenberg’ process. 

“On burning, the peat briquettes re- 
tain their form until consumed, give a 
long clear flame, and are stated to have 
proved equal to coal in all instances 
where they have been tried. They pos- 
sess the important advantage of contain- 
ing practically no sulphur, which might 
injure metals with which the flame 
comes into contact. Submitted to dry 
distillation, a good-burning coal-gas 
evolves, and a hard coke suitable for 
metallurgical purposes is left. 

“At a locomotive trial of the new fuel, 
it was found to be smokeless and with- 
out cinders, which specially meets one 
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of the requirements for naval purposes. 
An interesting point is that the coal pro- 
duced by the process is obtained in very 
much the same way as by Nature’s own 
process, viz., that the substance is ex- 
posed to the influence of heat in the 
presence of water under pressure, ordi- 
nary coal having probably been pro- 
duced from plants under very much the 
same conditions. 

“The cost of production of peat coal 
by the ‘wet carbonising’ process will be 
4s. to 7s. 3d. per ton, according to local 
conditions. To these figures the ex- 
penses for briquetting have to be added. 
On a basis of 12% per cent. of the water 
in the raw peat being left in the peat 
coal, to be evaporated by surplus heat 
from the carbonising oven, the follow- 
ing estimate gives the total manufac- 
turing cost of the briquettes at the fac- 
tory :— s. d. 
Raw peat in the bog (including fuel used in 

The 


Wages for excavation and transport of the 
raw peat to the factory..........eeeee- 


0 

Wages in the 
Depreciation and maintenance of plant..... 2 6 
Administration and sundry expenses....... 4 
Total cost of briquettes per ton....... 8 9 


“These figures will, it is believed, be 
reduced considerably, especially the 
wages for excavation, by using modern 
excavating machinery. 

“Tt remains to be noted that an exper- 
imental plant for working the process 
has been installed at Stafsj6 in Sweden, 
and has been in operation for some time. 
Based upon his experience in connection 
with the process, Mr. Alf. Larson, who 
superintended the Stafsjo plant during 
its construction, puts the total cost of a 
factory to produce 100 tons of briquettes 
per day at about £27,500.” 


VERY comprehensive paper on the 
subject of motor cabs in Paris, 
read by M. L. Périssé before the 

Société des Ingenieurs Civils de France 

on April 3. is published in the Mémoires 

for March. This type of vehicle has 
come into such extensive use in the 
larger and more important cities of both 


MOTOR CABS IN PARIS 


TECHNICAL NOTES ON THE CONDITIONS NECESSARY FOR THEIR SUCCESSFUL OPERATION, 


L. Périssé-—Société des Ingenieurs Civils de France. 


Europe and America that the following 
technical notes from M. Périssé’s paper 
on the conditions governing successful 
operation in Paris will be of interest. 
After outlining the development of 
traffic and transit facilities in Paris, M. 
Périssé gives detailed statistics of the 
increase in the number of motor cabs 
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during the last ten years. In 1898 the 
first 22 cabs were placed in service and 
the number at the end of 1907 was 2,359, 
the greatest increase having taken place 
since 1904. The vehicles are of many 
different types and there is no standard- 
ization of tariffs, though several of the 
more powerful companies have estab- 
lished a rate of one-third franc per kilo- 
metre, equivalent to 1034 cents per mile. 
The average number of fares per day is 
8 to 9 and the average distance traveled 
is about 75 kilometres, of which 15 to 20 
are unremunerative. The averages of 
horse cabs are 14 fares for 30 kilo- 
metres. 

An important difference between horse 
and motor cabs lies in the fact that the 
operating cost of the former is practi- 
cally independent of the distance trav- 
elled, while in the case of motor vehicles 
every additional kilometre means a rela- 
tively high charge to cover fuel, mainte- 
nance and depreciation expenses. The 
motor-cab industry depends for its suc- 
cess on the attitude of the public and 
will be a success only when the public 
becomes more accustomed to the use of 
the passenger automobile. The pressing 
need in Paris is a unification of tariffs, 
or the adoption of three fixed tariffs 
according to the type of motor used, 
four-cylinder, three- and two-cylinder, 
and single-cylinder vehicles correspond- 
ing to a degree of comfort and speed 
justifying a difference in rate. 

The chief items of expense connected 
with the operation of motor cabs are 
those for maintenance and repair of 
tires, fuel and lubricants, repairs, and 
amortization. After a review of the 
various types of tires on the market, M. 
Périssé concludes that under present 
conditions the pneumatic tire is the only 
one which will give satisfactory ser- 
vice. For their proper maintenance two 
conditions must be fulfilled; the tire 
should be subjected to a rigid examina- 
tion at frequent intervals and repairs 
should be made before an irremediable 
accident ends the tire’s usefulness pre- 
maturely; and the mechanism of the car 
should be so designed as to make sud- 
den jerks impossible. It is necessary 
that the operation of the motor should 
be such that the driver cannot make mis- 


takes in handling the levers and it is 
desirable that the rapidity with which 
the motor is thrown in and out of gear 
should be susceptible of control by the 
foot. Brake bars could be improved so 
that a more gradual braking action 
could be obtained and the steering gear 
should be so designed that in braking 
the play of the wheels would be taken 
up almost automatically, thus preventing 
the abnormal wear of the tires of the 
forward wheels when an undulating mo- 
tion of the wheels is permitted. 

The speed and weight of the vehicle 
should also be limited. A maximum 
speed of 35 kilometres an hour should 
be sufficient for cabs operating only 
within the city limits and this limitation 
would contribute also to lessening the 
number of accidents. As to the limita- 
tion of weight it is necessary to con- 
sider that the vehicle must be rigid and 
that the maximum of comfort is incom- 
patible with light weight. The use of 
air-cooled motors, a return to tubular 
frames or the use of the new aluminium 
frames are means of reducing the weight 
without loss of rigidity. 

The question of fuel is an important 
one. A fuel not subject to duty should 
be used and alcohol, benzol, and a mix- 
ture of equal parts of these two are 
possible substitutes for gasoline. Alco- 
hol will not come into general use until 
a stable level of price has been reached. 
Next to fuel, the question of the car- 
burctter is of first importance. The mo- 
tor should start instantaneously from the 
cold and should work economically 
through a wide range of conditions. M. 
Périssé believes that best results would 
be obtained with a carburetter permit- 
ting the driver to admit a supplementary 
supply of air. As to lubrication no sys- 
tem has as yet given entire satisfaction 
and many improvements must be intro- 
duced to do away with smoking and 
other inconveniences. 

It is necessary to distinguish between 
two distinct classes of repairs, those due 
to normal wear of the machines and 
others due to accident. Repairs of the 
first class should be made annually in 
slack seasons. In repairing or replac- 
ing parts damaged by accident it is im- 
portant that the period of idleness of 
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the vehicle should be reduced to a mini- 
mum. Manufacturers can assist materi- 
ally by supplying interchangeable and 
duplicate parts. 

According to M. Peérissé, the future 
of the snotor cab in Paris depends on the 
following conditions: 

1. Distinction between the cab for 
city use and that for use in the suburbs 
or for short tours. 

2. In the case of the city cab the 
weight should not exceed 1,000 to 1,100 
kilometres with three passengers and 
driver, to secure greatest economy in 
tires and fuel. A tariff should be adopt- 
ed close to that of horse-drawn vehicles. 

3. Lower speeds and limitation of 
speed by the use of small motors. 
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4. Phe use of aleohol or benzol as 
fuel, 

5. Lhe encouragement of the adoption 
of special means of lowering wear anc 
inaintenance costs. 

6. Establishment by cab companies of 
their own repair shops to diminish idle 
time. 

7. The introduction of comfortable 
vehicles with four-cylinder motors for 
use outside Paris and the adoption of a 
tariff of one-half franc per kilometre for 
cabs of this class. The tariff of one- 
third franc is remunerative only under 
certain conditions and it would seem 
necessary that to give the cab companies 
reasonable security this should be raised 
to two-fifths france. 


RAIL CORRUGATION. 


A THEORY BASED ON OBSERVATION OF THE GRINDING OF TILE WHEEL FLANGE AGAINST 
THE RAIL HEAD AND THE EFFECT OF DUST. 


C. A. Carus-Wilson— Tramways aid Light Railways <1ssociation, 


NEW theory of the causes of the 
corrugation of tramway rails 
was added to the already-long 

list by Prof. C. A. Carus-Wilson at the 
meeting of the Tramways and Light 
Railways Association held at the 'ranco- 
British Exhibition on July to. The 
theory propounded by Prof. Carus-\Wil- 
son was suggested to him by the fact 
that corrugations on grooved rails are 
very often accompanied by a cutting of 
the check of the rail immediately oppo- 
site. When rails and wheels are new 
there is generally about '%4-inch clear- 
ance between the flange and the check 
on both sides. But after a_ certain 
amount of wear has taken place the 
flange inay bear against the check. In- 
stances of check cut tires are very com- 
mon. Prof. Carus-Wilson does not pro- 
pose to examine the causes of this wear, 
but, taking into account the fact that 
check cutting generally accompanies 
corrugation, to discover the connection 
between the two. The following is an 
abstract of his paper. 

In his investigations Prof. Carus- 
Wilson uses a model consisting of a 
small four-wheeled truck with brass 
wheels 2% inches in diameter, placed 
414 inches center to center. The two 


wheels on one side were keyed to the 
axles; those on the other were allowed 
to run loose. One wheel of the latter 
pair was arranged so that it might be 
coupled to the axle by means of a rigid 
or an elastic plate fitting into slots in 
the end of the axle and in a stud on the 
rim of the wheel. The truck ran on 
brass rails 31/16 inches wide and 
39/16 inches apart. ‘The track was so 
arrange as to permit the passage be- 
tween the rails of a weight hung from a 
central support and distributed equally 
over the four wheels by means of an 
equaliser suspension. 

When the truck was loaded with a 
weight of fourteen pounds, a rigid coup- 
ler inserted in the loose wheel, and the 
truck pushed from end to end of the 
track with the flange of the coupled 
wheel pressed hard against the rail, it 
was found that the length of track cov- 
ered in three complete revolutions of 
the coupled wheel was about 2 per cent. 
longer than the distance covered when 
the truck was allowed to move freely 
without lateral pressure on the flange. 
Owing to this side pressure the flange 
hit the rail on a line of contact whose 
diameter was greater than that of the 
tread of the wheel; the wheel tended to 
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run on this line of contact and the tread 
was forced to skid on the head of the 
rail in consequence. The result was a 
motion combining roll and skid, the skid- 
ding, however, being continuous, 
sy this it appeared that when the 
lange is forced against the side of the 
rail the wheels are made to skid a cer- 
tain percentage of the distance traveled. 
Investigations were then undertaken at 
Croydon to determine whether such 
skidding takes place on an actual tram- 
way track. A four-wheeled car, weigh- 
ing 7.8 tons and equipped with apparatus 
for counting the revolutions of the axles, 
was run over a stretch of straight and 
nearly level track, badly corrugated for 
the greater part of the distance. The 
diameter of the car wheels was carefully 
measured and a distance amounting to 
1581 times the diameter of the wheel 
was carefully chained along the track. 
‘The car was run over the distance at 
constant speed, and the time and revolu- 
tions were carefully taken. Two trips 
were made each way with the track very 
dry, and two trips each way after a 
heavy rainstorm. The results of the 
tests are given in the following table: 
Skid 
in per Mean 
Condi- Mean Skidin Cent. Speed, 
tion Counter- Counter- of Dis- Miles 
of Revolu- Revolu- tance per 
Track. tions. tions. Covered. Hour. 
Down trip...Dry 1516 65 4.1 11.2 
1585 462910 
Us Dry 1522 59 3.7 14.4 
1647 34 «2.14 
I'rom these results it appeared that car 
wheels skid on a tramway track in the 
same way as they did in the model. 
Further experiments were then under- 
taken with the model to determine in 
what way the skidding could produce 
corrugation. In order to get a definite 
amount of skid, independent of possible 
variations in the side pressure exerted, 
a metal fillet was inserted against one 
of the rails in such a way as to lift the 
keyed wheels off the rail and force them 
to roll on the outside of their flanges. 
When the loose wheel was fitted with a 
rigid coupler the motion of the coupled 
wheel was a roll and a skid, and that of 
the keyed wheel a roll and a slip, the 
skidding, however, remaining quite uni- 
form and continuous, When an elastic 
coupler of the nature of a stiff spring 


was inserted in place of the rigid plate, 
it was found that the spring was bent, 
no matter in which direction the truck 
was pushed. ‘his indicated a tendency 
to twist the coupled wheel relatively to 
the axle, the angle through which the 
spring was bent representing the tor- 
sion required to overcome the adhesion 
between the tread of the wheel and the 
rail. 

It was evident, therefore, that when 
the flange of a car wheel grinds against 
the rail in such a way as to cause skid- 
ding the axle will be twisted until the 
turn is sufficient to make the tread of 
the mate wheel skid on the rail, the elas- 
tic twist of the axle representing the 
bending of the spring in the model. So 
far the skidding was quite continuous, 
and there was no indication of an inter- 
mittent action such as could produce 
corrugation. When, however, fine sand 
was sprinkled on the rails, the difference 
in behavior of the coupled wheel was at 
once apparent; instead of moving uni- 
formly as before it advanced with a 
series of jerks at regular intervals. 

“The action is as follows:—When the 
torque on the spring has increased to a 
certain amount, the force of adhesion is 
overcome, and the wheel skids, turning 
meanwhile about its own axis, so that 
the whole force of the skid is concen- 
trated over a limited area on the rail 
surface. In skidding, the wheel grinds 
through the grit on the surface of the 
rail, and comes into contact with clean 
metal: there is thus a large and sudden 
reduction in the coefficient of friction, 
and the wheel flies back under the in- 
fluence of the spring through a consid- 
erable angle. The result is that the sub- 
sequent motion of the wheel upon the 
rail will be a pure roll while the spring 
is being again deflected. When the limit 
of adhesion is reached, the wheel again 
skids, and the process is repeated, the 
motion thus consisting of alternate roll- 
ing and skidding. The addition of the 
grit has made the skid intermittent, 
whereas formerly it was continuous. 
When the surface of the rail is clean, 
there is no sudden breaking down of the 
adhesion which is required to make the 
skid intermittent. This effect is not due 
to the increased torsion on the spring 


} 
} 
: 
| 
| 
} 
: 
| 
4 
4 
; 
: 
2 
j a 
| 
| 


946 THE ENGINEERING MAGAZINE. 


consequent on the increase in the co- 
efficient of friction; for the same torsion 
can be obtained with a clean rail by in- 
creasing the weight, when the skid re- 
mains continuous. . . .. . 

“The experiments on the model afford 
an explanation of the connection be- 
tween check-cutting and corrugation. 
The flange of one of the two wheels on 
an axle grinds against the rail on a line 
of contact having a diameter greater 
than that of the tread, causing both 
wheels to skid. The skidding on the one 
side, where the flange is grinding, will 
be uniform, but on the other side, owing 
to the twist of the axle, the skidding will 
be intermittent, provided the rail sur- 
face be sufficiently rough, and the mo- 
tion will be an alternate rolling and 
skidding. This explains why, as a rule, 
corrugations appear on one rail only: 
hoth wheels are skidding, but, owing to 
the twist of the axle, one skids uniform- 
ly and the other intermittently, the inter- 
mittent skidding taking place on the rail 
opposite to that where the flange is 
grinding. Observation shows that the 
rail opposite the corrugated rail is gen- 
erally scored uniformly, though often 
with a slight wavy appearance which is 
caused py the sudden release of the twist 
on the axle affecting the motion of the 
non-corrugating wheel.” 

In tramway practice the gritty mate- 
rial necessary to produce corrugation is 
furnished by dust and particularly by 
the sand which is put on the rail. Prof, 
Carus-W'ilson believes that the presence 
of sharp grit on the rail surface is a 
prime factor in the production of corru- 
gation, and he notes several cases in 
which hadly corrugated stretches of 
track are found in close proximity to 
supplies of hard sand. The other factor 
in producing corrugations, the side pres- 
sure of the flange on the rail, is caused 
on the straight by irregularities of gauge 
and level, which make the car lunge 
from side to side and bear over against 
one rail or the other. This accounts for 
the irregular distribution of corruga- 
tions along the track. On curves the 
centrifugal force tends to press the 
flanges outward. On curves of large ra- 
dius the speed will be practically the 
same as on the straight, and the condi- 


tions under which corrugations may be 
produced will be similar, except that the 
pressure is constant and always in one 
direction. [or this reason corrugations 
on large radius curves will appear on the 
outer rail, accompanied by cutting of the 
check of the inner rail. On curves of 
small radius the difference in length be- 
tween the inner and outer rail gives rise 
to a skidding apart from that due to the 
grinding of the flange on the rail and the 
conditions of corrugation become very 
complex. As a rule, however, the speed 
on small radius curves is too low to 
admit of corrugations being formed. 

While Prof. Carus-Wilson is con- 
vinced that corrugations are usually 
caused by the grinding of the flange on 
the rail, he admits that they may be pro- 
duced in other ways. A similar action 
may be set up, if for any reason the 
wheel should be forced to run on its 
flange. This may happen at points and 
crossings where the rail is badly worn 
and the flange actually touches the bot- 
tom of the groove, or, more commonly, 
in cases where the groove is allowed to 
get full of dirt. Flange riding on a 
packed groove is responsible for some 
of the most perplexing vagaries of cor- 
rugation. Unless both grooves are 
packed to the same height and with ma- 
terials of equal hardness, corrugations 
are bound to appear on the rail opposite 
to that in which the groove packing is 
the lower or softer. 

“The investigations outlined above ap- 
pear to show that the following condi- 
tions are necessary for the formation of 
corrugations on grooved rails: (1) As 
regards the track:—(a) Irregularities 
in gauge or level, (b) Curvature, or (c) 
A packed groove; (2) As regards the 
rails:—(d) Surface rough with sand or 
gritty dust; (3) As regards the rolling- 
stock:—(e) Wheels with check-cutting 
flanges; (4) As regards traffic:—(f) A 
critical speed. 

“Corrugations cannot be formed un- 
less conditions (1), (2), (3), and (4) 
are all present at the same time—that is, 
peculiar conditions must exist simultane- 
ously in the track, the rails, the rolling- 
stock, and the speed, and the absence of 
any one of these conditions will prevent 
corrugations being formed.” 


ia 
4 


The following pages form a descriptive index to the important articles of 
permanent value published currently in about two-hundred of the leading en- 
gineering journals of the world—in English, French, German, Dutch, Italian, 
and Spanish, together with the published transactions of important engineering 
societies in the principal countries. It will be observed that each index note 
gives the following essential information about every publication: 


(1) The title of each article, 
(2) The name of its author, 
(3) A descriptive abstract, 


(4) Its length in words, 
(5) Where published, 
(6) When published, 


(7) We supply the articles themselves, if desired. 


The Index is conveniently classified into the larger divisions of engineer- 
ing science, to the end that the busy engineer, superintendent or works man- 
ager may quickly turn to what concerns himself and his special branches of 
work. By this means it is possible within a few minutes’ time each month to 
learn promptly of every important article, published anywhere in the world, 
upon the subjects claiming one’s special interest. 

The full text of every article referred to in the Index, together with all illus- 
trations, can usually be supplied by us. See the “Explanatory Note” at the end, 
where also the full titles of the principal journals indexed are given. 


DIVISIONS OF THE ENGINEERING INDEX. 


ELecTRICAL ENGINEERING 954 
INDUSTRIAL ECONOMY 95 
MaRINE AND Navat ENGINEERING..... 959 


MECHANICAL ENGINEERING ........... 961 
MINING AND METALLURGY............. 971 
RAILWAY ENGINEERING .............6. 978 
STREET AND ELeEctrIC RAILWAYS....... I 


CIVIL ENGINEERING 


BRIDGES. 
Arches. 

The Diminishing-Curve Masonry Arch 
(Le Arcate in Muratura a Monta ribas- 
sata). Carlo S. Rivera. Begins an ex- 
haustive theoretical discussion. Ills. 2400 
w. Serial, tst part. Monit Tech—June 
10, 1908. No. 93630 D. 

Rigid Bow-string Arches (Etude des 
Arcs a Tirant rigide). C. Birault. A 
mathematical discussion of the effect of 
vertically applied loads and changes of 
temperature. Ills. 3000 w. Génie Civil 
—June 20, 1908. No. 93627 D. 


We supply copies of these articles. See page 982. 
947 


A Note on the Calculation of Concrete 
and Reinforced-Concrete Hingeless Cir- 
cular Arches and Vaults (Ein Beitrag 
zur Berechnung von Bédgen und Ge- 
wolben mit kreisf6rmiger Achse ohne Ge- 
lenke in Beton und Eisenbeton). JT. B. 
Bosch. Mathematical. Ills. Serial, 1st 
part. 3000 w. Deutsche Bau—June 13. 
1908. No. 93648 D. 

Bascule. 

The Franklin Street Bascule Bridge, 
Michigan City, Indiana. Illustrated de- 
scription of a single-leaf bascule recently 
built to replace a swing span of a deck 
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highway bridge. 1200 w. Eng Rec—July 
25, 1908. No. 93919. 
See also Steel, under Brinces. 
Blackwell’s Island. 

See Testing Materials, under MEAsurRE- 
MENT. 

Compression Members. 

Sec Testing Materials, under Mrasure- 
MENT. 

Drawbridges. 

The Drawbridge Over the Libau Har- 
bor Canal (Die Drehbriicke tiber den 
grossen Hafenkanal in Libau). Harold 
Hall. The two halves of the swing span 
give a total clear opening of about 217 
feet. Ills. Serial, Ist part. 2700 w. 
Zeitschr d Ver Deutscher Ing—June 6, 
1908. No. 93683 D. 

End Launching. 
See Steel, under Bripces. 
Foundations. 

Concrete Pile Foundations for a Paris 
Railway Bridge. Illustrates and describes 
the construction of a new bridge over the 
Seine, Asnieres, France. 1000 w. Eng 
News—July 23, 1908. No. 93944. 

Raising. 

Raising the Broadway Bridge, Boston. 
Illustrates and describes methods of car- 
rying out difficult work without inter- 
rupting heavy navigation. 1200 w. Eng 
Rec—July 18, 1908. No. 93811. 

Reinforced Concrete. 

Methods and Some Costs of Construct- 
ing a Reinforced-Concrete Arch Bridge. 
John Harms. Illustrated description of 
this bridge and the method of construc- 
tion, with itemized costs. 2500 w. Engng- 
Con—July 22, 1908. No. 93907. 

Steel. 

The Wrought Compressive Member for 
Bridge Trusses. H. E. Horton. Dis- 
cusses the limitations and relation of 
parts forming a member; their design, 
specifications, etc. General discussion. 
Ills. 5500 w. Jour W Soc of Engrs— 
June, 1908. No. 94019 D. 

Railway Bridges of Moderate Span. 
Conrad Gribble. Shows how modern 
bridges have been gradually evolved, and 
how the investigation of stresses in ma- 
terials has brought about the evolution 
of the modern steel girder. Ills. 4500 
w. Cassier’s Mag—July, 1908. Serial, rst 
part. No. 93443 B 

Viaduct Over Walney Channel at Bar- 
row-in-Furness. Illustrated description 
of a recently completed bridge with a 
bascule span, and the method of con- 
struction. Plates. 5000 w. Engng—July 
17, 1908. Serial, rst part. No. 93982 A. 

The Erection of Long Span Trusses by 
the End-Launching Method.—The French 
River Bridge, Canadian Pacific Ry. An 
illustrated account of the erection of this 


by the method named. ¢500 w. 
Eng News—July 23, 1908. No. 93942. 
The Replacement of Steel Trusses in 

a Railway Bridge Over the Elbe, Near 

Magdebourg (Le Remplacement des Tra- 

vées métalliques d’un Pont de Chemin de 

Fer sur l’Elbe, pres de Magdebourg). A. 

Bidault des Chaumes. Illustrated descrip- 

tion of the work. Plate. 1700 w. Génie 

Civil—June 6, 1908. No. 93622 D. 

See also Raising, under Brinces. 


Timber. 


Highway Bridge Across the Kansas 
River at Fort Riley, Kansas, Capt. P. 
Bond. Describes a bridge erected by en- 
listed men of the U. S. Army, which is 
unique in design and construction. 3500 
w. Eng Rec—July 11, 1908. Serial, 1st 
part. No. 93707. 


Viaducts. 


Progress on the Queens Approach Via 
duct on the Blackwell’s Island Bridge. 
Illustrated description of work in prog- 
ress on this steel structure. 1200 w. Eng 
Rec—July 18, 1908. No. 93817. 

The Stony Brook Glen Viaduct.  Illus- 
trates and describes a single-track plate- 
girder structure, said to be the highest 
bridge in the State of New York. 3000 
w. Eng Rec—July 4, 1908. No. 93526. 


CONSTRUCTION. 


Beams. 


On the Determination of the Bending 
Moments at the Points of Support of 
Continuous Beams. Prof. J. H. Smith. 
Gives a method that will enable one to 
obtain the bending-moment diagrams for 
all possible cases of continuous beams in 
which the load and cross-section vary, the 
supports are at any given levels, and the 
ends fixed at given inclinations. 1500 w. 
Engng—June 26, 1908. No. 93561 A 

See also Concrete, under MATERIALS OF 
CONSTRUCTION. 


Boring. 


Testing Diamond Drill Borings at the 
Site of the Olive Bridge Dam, Ashokan 
Reservoir. Illustrates and describes the 
apparatus used and method of testing. 
1200 w. Eng Rec—July 4, 1908 No. 
93528. 


Contractors’ Plants. 


Contractor’s Plant for the Sewage 
Purification Works of Washington, Pa. 
R. F. Proctor. General plan and descrip- 
tion. 2000 w. Eng News—July 16, 1908. 
No. 93791. 


Excavation. 


Cost of Excavating Earth with an 
Electrically Equipped Shovel. Report of 
work in Canada with a Thew shovel, op- 
erated by electrical power. 700 w. 
Engng-Con—July 22, 1908. No. 93908. 

Examples of High and Low Cost of 
Wheel Scraper Work, with Comments on 


We supply copies of these articles. See page 982. 
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the Efficiency of Work Done. Gives two 

examples illustrating how work can cost 

much more than it should, and showing 

the need of good foremanship. 1300 w. 

Engng-Con—July 22, 1908. No. 93909. 
Foundations. 

Pneumatic Caisson Foundations for the 
Lighthouse at the Elbow of Cross Ledge, 
Delaware Bay. Describes the conditions 
and the method of carrying out the work. 
2500 w. Eng Rec—July 25, 1908. No. 
93917. 

Reinforced Wall Foundations on Yield- 
ing Subsoil. Gunvald Aus, _ Illustrated 
description of steel beam reinforcement 
used successfully for massive buildings. 
-oo w. Eng News—July 2, 1908. No. 
93482. 

Piling. 

Column Action in Piles. Editorial dis- 
cussion of problems in marine piling, the 
possibility of buckling, considering two 
interesting failures of pile foundations. 
2800 w. Eng News—July 2, 1908. No. 
93486. 

Steel Sheet Piline for Retaining Earth 
Under Spread Footings. Illustrates and 
describes work in connection with the re- 
construction of the old Custom House 
building in New York City. 900 w. Eng 
Rec-—July 4, 1908. No. 93524. 

See also Foundations, under Brinces. 

Reinforced Concrete. 

Some Phases of the Building Situation 
in San Francisco. An interesting ac- 
count of the changes in architecture in- 
troduced since the earthauake, and the 
conditions that have affected the con- 


struction. Tlls. 4500 w. Eng Rec—July 
18, 1908. No. 93814. 

Reinforced Conerete in Engineering 
Structures. C. S. Meik. Read at meet- 


ing of the Inst. of Munic. & Co. Fnrgrs. 
Describes some of the systems in use, 
discussing the designing, materials, and 
matters requiring care mm various kinds 
of work. Ills. 7500 w. Surveyor—July 
10, 1908. No. 93857 A 

The New Orleans Court House: A Re- 
inforced Concrete Public Building. Tllus- 
trated description of a large public build- 
ing of reinforced-concrete frame, with 
exterior of marble and tile. 1200 w. Eng 
News—July 2, 1908. No. 9348r. 

See also Tanks, under Water Sup 
pty: and Conduits, under ELECTRICAL 
ENGINEERING, Transmission. 

Retaining Walls. 


See Ferry Approach, under Warerr- 
WAYS AND FTARnORS. 
Roofs. 


Analytical Design of Vaulted Roofs 
(Analytische Berechnung von Kuppelge- 
wolben). O. Gottschalk. Discusses both 
epherical and conical types. Tlls. 3300 


We supply copies of these 
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w. Beton u Eisen—June 10, 1908. No. 
93659 


American Steel Buildings 
Abroad. An illustrated account of the 
achievements of the United States Steel 
Products Export Co. 1800 w. Ir Age— 
July 16, 1908. No. 93773. 

Tall-Building Construction in 
York. C. H. Hughes. Illustrated "> 
scriptions of recent examples of business 
structures and their construction, equip- 
ment, etc. 4000 w. Cassier’s Mag— 
July, 1908. No. 93447 B. 

See Wind Bracing, under Construc- 
TION. 


Tall Buildings. 


Limit of Height for Tall Buildings. In- 
teresting illustrations and information 
concerning the limit under present re- 
strictions of the Building Code of the 
City of New York. 1200 w. Sci Am— 
July 25, 1908. No. 93926. 

Tunnel Lining. 

Examples of Labor Saving Machinery 
and Methods for Placing Concrete Tun- 
nel Lining. Shows a variety of such ma- 
chinery and plant, designed under the di- 
rection of Williams. 1500 w. 
Engng-Con—July 1, 1908. No. 93577 

Tunnels. 

The Cost of Driving an Earth Tunnel 
for a Railroad. Gives itemized costs of 
the work. 2000 w. Engng-Con—July 1, 
1908. No. 93578. 

Tunnel Driving at Low Cost. Walter 
H. Bunce. Brief account of the meth- 
ods employed in driving the Chipeta adit 
at Ouray, Colo. 900 w. Min & Sci Pr— 
July 11, t908. No. 93808. 

The Tunnels of the Franklin & Clear- 
field Railroad. H. M. North. Illustrated 
outline of construction work on the L. S. 
& M. S. Ry. 1500 w. Transit, — of 
Towa—Vol. XIII, 1908. No. 93764 N 

The Rotherhithe Tunnel. Editorial, 
describing this recently completed tunnel 
under the Thames, the thirteenth, and the 
largest that has been driven. 1500 w. 
Engng—June 19, 1908. No. 93430 A. 

New York Tunnel Extension of the 
Pennsylvania Railroad System. William 
Couper. Gives the schedule of engineer- 
ing organization for constructing this ex- 
tension, and the personnel of the man- 
agement. Map. 1500 w. Bul Am Inst 
of Min Engrs—July, too8. No. 94025 C. 

Wind Bracing. 

Wind Bracing in Buildings. Arthur L. 
Bobbs. Brief paper on methods used, 
followed by discussion. 2500 w. Pro 
Engrs’ Soc of W Penn—June, 1908. No. 
93760 D 

A Theoretical Discussion of the Knee 
Brace Design of Wind Bracing in Steel 


articles. See page o82, 
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Frame Buildings. R. B. Woodworth. 
Ills. 2500 w. Pro Engrs’ Soc of W Penn 
—June, 1908. No. 93761 D. 


MATERIALS OF CONSTRUCTION. 


Cement. 

The Effect of Alkali on Portland Ce- 
ment. Information from a paper by J. 
Y. Jewett, before the Am. Soc. for Test. 
Mats. 2300 w. Eng Rec—July 25, 1908. 
No. 93923. 

Standards for Portland Cement. W. 
W. Maclay. Read before the Am. Soc. 
for Test. Materials. A plea for conser- 
vatism in standards, especially for the 
tensile strength. 2500 w. Cement Age— 
July, 1908. No. 93997. 

The Influence of Fine Grinding on the 
Physical Properties of Portland Cement. 
Richard K. Meade. Read before the Am. 
Soc. for Test. Materials. Gives results 
of experiments made to determine the ac- 
tual commercial value of fine grinding. 
3000 w. Cement Age—July, 1908. No. 
93996. 

The Addition of Pozzolane to Hydrau- 
lic Cements for Use in Sea Water (Ad- 
ditions de Pouzzolanes aux Mortiers en 
Prise a l'Eau de Mer). H. Vetillart and 
R. Feret. A general discussion of their 
value in preventing decomposition. Ills. 
4200 w. Ann d Ponts et Chaussées—1908 
—I. No. 93610 E + F. 

See also Cement Testing, under Mras- 
UREMEN1, 

Cement Paste. 

Cement Paste for Protecting Steel- 
work from Locomotive Gases. Reports 
concerning an efficient, durable and eco- 
nomical coating and the method of ap- 


plication. g00 w. Eng Rec—July 18. 
1908. No. 93813. 
Concrete. 


Tests of Plain Concrete Beams at St. 
Louis. Richard L. Humphrey. A report 
of tests made at the laboratories of the 
U. S. Geol. Survey in St. Louis. 1500 w. 
Eng Rec—July 11, 1908. No. 93700. 

The Strength of Concrete Beams. 
Richard L. Humphrey. Report of in- 
vestigations made at the structural mate- 
rials testing laboratories, giving results 
of tests of 108 beams. 11500 w. U S 
Geol Survey—Bul. 344. No. 93755 N. 

Some Tests of Concrete Beams Under 
Oft Repeated Loading. Berry. 
Read before the Am. Soc. for Test. Mat. 
Illustrates and describes the apparatus 
used, and reports tests made. 2000 w. 
Eng Rec—July 25, 1908. No. 93018. 

The Effect of Alkali Soils on Con 
crete. Reviews the preliminary report 
of investigations carried out by the Mon- 
tana State Agricultural College, investi- 
gations by the U. S. Reclamation Ser- 


THE ENGINEERING INDEX. 


vice, and others. Alse editerial. 4000 w. 
Eng News—July 23, 1908. No. 93948. 
Sands: Their Relation to Mortar and 
Concrete. Henry S. Spackman and Rob- 
ert W. Lesley. Shows that their strength 
is as dependent on the sand as the ce- 
‘ ment, the necessity of inspection and test- 
ing of the sand, and the desirability of 
standard specifications for and standard 
methods of testing. 2500 w. Cement 
Age-—July, 1908. Serial, rst part. No. 
93995. 
See also Stone, under MaArTerRIALs oF 
CONSTRUCTION. 
Crushed Stone. 
Voids, Settlement and Weight of 
Crushed Stone. Ira O. Baker. Gives re- 
sults of tests made under a variety of 


conditions. 5500 w. Univ of IIl, Bul 23 
—May 6, 1908. No. 93776 N. 
Mortar. 
See Concrete, under MarTERIALs oF 
CONSTRUCTION. 
Steel. 


The Wasting of Iron. Thomas Hol- 
gate. A study of waste through rusting, 
corrosion and decay, giving examples 
from practical experience. 2500 w. 
Builder—July 4, 1908. Serial, 1st part. 
No. 93781 A. 

Stone. 

Shearing Values of Stone and Con- 
crete. Henry H. Quimby. Read before 
the Am. Soc. for Test. Mat. Considers 
shearing tests and the manner of mak- 


ing them. 2000 w. .Eng Rec—July 18, 
1908. No. 9381s. 
Timber. 


Southern Yellow Pine. Arthur J. Cox. 
The manufacture and supply for con- 
struction work is discussed. Ills. 3500 
w. Transit, Univ of Iowa—Vol. XIII, 
1908. No. 93768 N 

Timber Preservation. 
The Economic Aspects of Wood Pres- 


ervation for Structural Purposes. Car- 
lile P. Winslow. Gives data of costs, re- 
sults, and savings effected. 4000 w. En- 
gineering Magazine—Aug., 1908. No. 
94013 B. 

See also Pavements, under Municipat.. 

MEASUREMENT. 
Cement Testing. 
A Rapid Method for Comparing the 


Liability of Hydraulic Cements to De 
composition by Sea Water (Une Mé 
thode accélérée pour Comparer |’Aptitude 
des Liants hydrauliques a la Decomposi- 
tion par I'Eau de Mer). R. Feret. De- 
scribes a method for use in the labora- 
tory. 4500 w. Ann d Ponts et Chaus- 
sées—19g08—I. No. 93609 E + F. 
Hydrographic Surveying. 
The Long Wire Drag or Sweep fer 


We supply copies of these articles. See page 82. 
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Subaqueous Charting. Describes meth- 
ods used by the U. S. Geodetic and Coast 
Survey for determining shoals and rocks. 
2000 w. Eng Rec—July 18, 1908. No. 
93816. 
Stream Gauging. 

Recent Changes of Methods and Equip- 
ment in the Water Resources Work of 
the United States Geological Survey. 
John C. Hoyt. Illustrates and describes 
recent changes in instruments and meth- 
ods used in stream gaging. 1000 w. Eng 
News—July 2, 1908. No. 93485. 

Testing Materials. 

A Ready Means of Making Compres- 
sion Tests on Large Size Compression 
Members with Special Reference to the 
Blackwell’s Island Bridge. A letter from 
Gustav Lindenthal referring to a method 
proposed by Col. Henry Flad for the St. 
Louis steel arch bridge in 1872. 500 w. 
Eng News—July 30, 1908. No. 94046. 

See also Concrete, under MATERIALS oF 
ConstrucTION; and Fuel Testing, under 
MECHANICAL ENGINEERING, 
STEAM ENGINEERING. 


MUNICIPAL. 
Drainage. 

See Sewage Disposal, under Munici- 

PAL. 
Dunoon. 

Municipal Engineering Works at Dun- 
oon, with Special Reference to the Work- 
ing of Mechanical Filters. James An- 
drew. Read at Scot. Dist. Meeting of 
Assn. of Munic. & Co. Engrs. Descrip- 
tion and discussion. Ills. 12000 w. Sur- 
veyor—June 26, 1908. No. 93553 A. 

Garbage Disposal. 

City Refuse and Its Disposal. H. de B. 
Parsons. An illustrated article dealing 
with the disposal of New York City ref- 
use. 2500 w. Sci Am Sup—July 4, 1908. 
No. 93490. 

Utilization of Residuals from Refuse 
Destructors. H. Percy Boulnois. Dis- 
cusses uses of destructor clinker, differ- 
ent kinds of metal in home refuse, etc. 
2500 w. Surveyor—July 17, 1908. No. 
93973 A. 

The Chicago Underground Railway 
System of Refuse Disposal. Frank C. 
Perkins. Describes the disposal station 
and method of moving the material. 900 
w. Munic Engng—July, 1908. No. 93- 
763 C. 

Pavements. 

Creosoted Wood Block Paving. H. C. 
Innes. A short description of the prep- 
aration of the material and the construc- 
tion of the pavement. 1400 w. Munic 
Engng—July, 1908. No. 93762 C. 

Roads. 

Road Making in Relation to Street 

Cleaning. H. Percy Boulnois. Read be- 


fore the Inst. of Cleans. Supts. A gen- 
eral discussion of this subject, stating the 
requirements of an ideal road. 2500 w. 
Surveyor—July 10, 1908. No. 93858 A. 

Engineering Problems in Road Con- 
struction. Joseph W. Hunter. An illus- 
trated account of the work of the Penna. 
State Highway Department and the dif- 
ficulties encountered. General discussion. 
7000 w. Pro Engrs’ Club of Phila—- 
April, 1908. No. 94003 D. 

The Acceptance of Stone for Use on 
Roads, Based on Standard Tests. R. S. 
Greenman. Read before the Am. Soc. 
for Test. Mat. Considers problems of 
road construction and the requirements 
to select suitable stone. 1700 w. Eng 
Rec—July 11, 1908. No. 93706. 

New Methods of Road Maintenance 
(Neuere Bestrebungen auf dem Gebiete 
der Strassenpflege). Jakob Bacher. Dis- 
cusses the changes made necessary by the 
advent of automobiles and various new 
methods and materials for road construc- 
tion and maintenance. Ills. 3000 w. 
Oest Wochenschr f d Oeffent Baudienst 
—June 13, 1908. No. 93662 D. 


Sewage Disposal. 


Sewerage and Drainage of New Or- 
leans. An illustrated general description. 
1800 w. Munic Jour & Engr—July 1, 
1908. No. 93497. 

Sewage Disposal at Burslem. F. Bet- 
tany. Brief description of new works 
for treatment of domestic sewage. 1500 
w. Surveyor—July 3, 1908. No. 93723 A. 

Sewage Purification at Washington, 
Pa. R. Winthrop Pratt. Illustrated de- 
tailed description of a new plant for a 
manufacturing town near Pittsburg, cost- 
ing about $100,000. 6500 w. Eng News 
—July 16, 1908. No. 93790. 

Main Sewerage and Sewage Disposal. 
T. Aird Murray. Aims to describe the 
leading features of an up-to-date disposal 
plant, and the subject of sewerage. 2500 
w. Can Engr—July 17, 1908. Serial, tst 
part. No. 93797. 

Hydrolytic Sewage Tanks. Illustrated 
description of the tanks and the theory 
of operation. 2500 w. Munic Jour & 
Engr—July 1, 1908. No. 93495. 

The Travis Hydrolytic Sewage Tanks 
at Norwich, England. From a paper by 
Arthur E. Collins, recently read before 
the Inst. of Munic. & Co. Engrs., describ- 
ing the principles on which the works 
have been based and their operation. 3500 
w. Eng Rec—July 25, 1908. No. 93921. 

The Hampton Doctrine in Relation to 
Sewage Purification. W. Owen Travis. 
An explanation and discussion of the 
Hampton doctrine, applying it to actual 
operation. 5000 w. Surveyor—July 10, 
1908. No. 93859 A. 


We supply copies of these articles. See page o82. 
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Studies of the Physiological Control of 
Sewage Filters, at New Britain, Conn. 
Milton W. Davenport. Describes the fil- 
tration plant and records the organisms 
which have been found in water more or 
less polluted, giving conclusions and sug- 
gestions. 2000 w. Eng News—July 30, 
1908. No. 94043. 

See also Purification, 
SuPpPLy. 

Sewage Sampling. 

An Automatic Device for Sampling the 
Flow in Combined Sewers at Any De- 
sired Dilution. G. S. Coleman.  Ilus- 
trates and describes the device, explain- 
ing method of taking samples. 1000 w. 
Eng News—July 2, 1908 No. 93484. 

Sewers. 

The Harlem Creek Sewer and Its Steel 
Centering: St. Louis, Mo. Describes 
what is believed to be the largest con- 
crete sewer in the United States.  IIls. 
2200 w. Eng News—July 30, 1908. No. 
94047. 

Sewerage of Queens Borough.  AI- 
berto Schreiner. Abstract of paper read 
before the Munic. Engrs. of City of N.Y. 
An explanation of conditions and_ the 
work in progress. Tlls. 2500 w. Munic 
Jour & Engr—July 1, 1908. No. 93494. 


WATER SUPPLY. 


under WaATER 


Baltimore. 

Baltimore’s Pressing Need of More 
Water. Map showing the present, pro- 
posed, and possible supply, with explana- 
tion of the proposed improvements. 3000 
w. Mfrs’ Rec—July 16, r908. No. 93782 

Dams. 

Planning the Execution of a Contract 
for a Dam, the Methods Used, Together 
with Some Notes and Comments on the 
Plant Needed and the Life of Such a 
Plant. Relates to the construction of 
the Cross River dam for the additional 
supply of New York City. 4500 w. 
Engng-Con—July 15, 1908. No. 93819. 

The Great Roosevelt Irrigation Dam. 
Day Allen Willey. An illustrated de- 
scription of this great undertaking which 
will provide water for irrigating more 
than a quarter of a million acres of arid 
land in Arizona. 1400 w. Sci Am-—-July 


4, 1908. No. 93488 


See also Reservoirs, under Water 
SuPPLy. 
Filtration. 

See Dunoon, under Municipac: and 
Oakland, Cal., and Springfield, Mass., 
under Water Suppry. 


Fire Protection. 

Successful Test of New York’s New 
High-Pressure Fire Service. An _ illus- 
trated account of a test demonstrating 
the success of the system, with informa- 
tion relating to the plant. 1800 w. Sci 
Am—TJuly 11, 1908. No. 93506. 


We supply copies of these articles, 
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Recent Developments in Fire Protec 
tion Devices. Gorham Dana. Discusses 
automatic sprinklers and their working, 


alarm service, fire doors, shutters, ete. 
Ills. 6000 w. Tech Or—June, 1908. No. 
03769 E. 

Automatic FT ire Protection. W. A. 
Neracher. Brief review of the history 


and development of automatic systems, 

describing the sprinkler equipments. Dis- 

cussion. 6000 w. Pro Engrs’ Soc of W 

Penn—July, No. 94024 D 
Irrigation. 

The Nile Irrigation Question. C. O. 
Burge. Brief account of what has been 
done and is proposed in Egypt and the 
Soudan by means of irrigation. 2200 w. 
Eng Rec—July 18, 1908. No. 93810. 

The Irrigation of Egypt and the Suc 
cess of the Aswan Dam. Editorial on 
the official report for 1907, and remarks 


on other irrigation works in progress. 
1oo0 w. Sci Am—July 4, 1908. No. 
93487. 


The Mexican National Irrigation Law. 
Arturo Reyes Temple. Explains the great 
need of irrigation in Mexico, and gives 
the law as passed by the National Con- 
gress. 1700 w. Eng Rec—July 25, r908. 
No. 93922. 

See also Dams, under 

Oakland, Cal. 

The Testing Station and Filter Plant 
Improvement of the People’s Water Co., 
Oakland, Cal. W. De Berard and 
Langdon Pearse. Explains the conditions 
and describes the scheme for providing 
adequate water supply, illustrating the 
works named. 3500 w. Eng Rec—July 
25, 1908. No. 93920. 

Orifices. 

Coefficients of Discharge Through Cir 
cular Orifices. Extracts from a paper de 
scribing experiments made in Australia, 
by H. J. I. Bilton, and the conclusions 
reached. 1500 w. Eng News—July 0. 
T1908. No. 93505. 

Pipe Flow. 

Loss of Pressure in the Transmission 
of Liquids and Gases (Der Druckhéhen- 
verlust bei der Fortleitung tropfbarer 
und gasf6rmiger Fliissigkeiten). R. Biel. 
Derives a new general formula. Ills. Se- 
rial, Ist part. 2500 w. Zeitschr d Ver 
Deutscher Ing—June 27, 1908. No. 93 
688 D. 


Water Suppty. 


Pipe Lines. 

The Design of Pipe Lines of Small 
Diameter (Calcul des Conduites d'Eau 
de petit Diamétre). M. Dariés. Discus 
sion of the piping of buildings to secure 
the best results, giving tables showing 
piping discharges under various condi- 
tions and according to various formule. 
Rev de Mécan—June, No. 93612 
E F. 


See page o82. 
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Pipe Tests. 

Tests of Cast Iron and Reinforced 
Concrete Culvert Pipe. Arthur N. Tal- 
bot. Results of tests at the University 
of Illinois. Ills. 20000 w. Jour W Soc 
of Engrs—June, 1908. No. g4o2t D. 

Purification. 

Ohio Water and Sewage Purification. 
R. Winthrop Pratt. Reports the results 
of investigating all the plants in the 
State. 2000 w. Munic Jour & Engr— 
July 1, 1908. No. 93496. 

Ozone Water Treatment (Ueber 
Ozonewasserwerke). Dr. Gg. Erlwein. 
Illustrates and describes various systems 
of ozone purification treatment and gives 
the results of three years’ operation of 
the Paderborn plant. 2000 w. Gesund- 
heits-Ing—June 6, 1908. No. 93600 D. 

Reservoirs. 

The Santo Amaro Reservoir and Hy- 
draulic-Fill Dam, Brazil. Thomas Berry. 
Illustrates and describes interesting feat- 
ures of construction. 4000 w. Eng Rec 
—July 4, 1908. No. 93522. 

The Design and Construction of Im- 
pounding Reservoirs. William Watts. 
A summary of the writer’s experience, 
including the construction of 18 reser- 
voirs for the water supplies of large cor- 
porations, and also smaller ones. Also 
discussion. 4500 w. Surveyor—July 3, 
1908. No. 93722 A. 

The Vingeanne Reservoir (Le Réser- 
voir de la Vingeanne). M. Jacquinot. 
Describes the construction of one of the 
large regulating reservoirs of the Marne- 
Sadne canal. Ills. Plates. w. 
Ann d Ponts et Chaussées—roo8—I. No. 
93607 E + F. 

Springfield, Mass. 

The Little River Water Supply for 
Springfield, Mass. Tllustrated descrip- 
tion of the filter plant, sand washers, and 
other features. 3500 w. Eng Rec—July 
tt, 1908. No. 93705. 

Tanks. 

Layout and Construction of a Large 
Water Tank. Tllustrated detailed de- 
scription of tower and tank erected at 
Louisville, Ky. 1500 w. Boiler Maker— 
July, No. 93466. 

Reinforced Concrete Tanks. L. Mess. 
Tilustrates and describes interesting struc- 
tures in Europe and America. 800 w. 
Min & Sci Pr—July 25, 1908. No. 94040. 

Testing Plants. 

See Oakland, Cal., under Water Sup- 
PLY, 

Water Works. 

A Tropical Water-Works. Henry A. 
Young. Describes conditions in Cuba 
from a water-works standpoint, and the 
works for the city of Camaguéy. 2500 w. 


Fng Ree—July 4, 1908. No. 93525. 
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Water Service Plant for the Delaware 
Water Company at Christiania Creek. II- 
lustrated description of a new pumping 
station and water service plant which will 
supply the P. B. & W. Ry. 1t200w. RR 
Age Gaz—July 24, 1908. No. 93039. 

Wells. 

Wells and Boreholes for Town Water 
Supply. H. Ashton Hill. Read before 
the Assn. of Water Engrs. Discusses the 
legal right to take underground water, 
the analytical conditions, relative merits 
of wells and boreholes, construction, ete. 
General discussion. 8500 w. Surveyor— 
July 17, 1908. No. 93972 A. 


WATERWAYS AND HARBORS. 


Canals. 

The Widening of the Suez Canal. An 
illustrated account of work in progress 
and the difficulties encountered. 1700 w. 
Sci Am—July 25, 1908. No. 93927. 

The Newark Ship Canal. Discusses 
the project for making Newark, N. J., 
an important port, outlining the charac- 
ter of the problem. 3000 w. Eng Rec— 
July 4, 1908. No. 93523. 

The Break in the Cornwall, Ont., Canal 
and the Consequent Drawbridge Collapse. 
An illustrated account of the collapse and 
repairs. 3000 w. Eng News—July 9, 
1908. No. 93593. 

See also Columbia River, and Newark, 
N. J., under Waterways AND Harpors. 

Columbia River. 

U. S. Improvements of the Columbia 
River, Oregon and Washington. W. P. 
Hardesty. Describes the jetty at the 
mouth of the river, and the Celilo-Dalles 
canal, around rapids in the river.  TIIls. 
gooo w. Eng News—Julv 30, 1908. No. 
94042. 

Docks. 

Royal Edward Dock at Avonmouth, 
Bristol. Gives plan and illustrated de- 
tailed description of this great engineer- 
ing project, costing 2% millions sterling. 
3000 w. Engng—June 26, 1908. Serial, 
Ist part. No. 93565 A. 

See also Newark, N. J., under Warter- 
WAYS AND HaArrors. 

Ferry Approach. 

The St. George Ferry Approach Im- 
provements, New York City. An illus- 
trated account of improvements on Staten 
Tsland, to cost about $1,000,000. The con- 
struction of a reinforced-concrete retain- 
ing wall is described. 4500 w. Eng Rec 
—July 1908. No. 93704. 

Floods. 

Flood Damage at the Great Falls 
Smelter, Montana. F. S. Shewell. An 
illustrated account of recent floods in the 
valleys of the Missouri and Sun rivers. 
600 w. Min & Sci Pr—July 11, 1908. No. 
93807. 


We supply copies of thesc articles. See page 982. 
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French Ports. 

The Transformation and Autonomy of 
the Great French Ports (Les grands 
Ports francais, leur Transformation et 
leur Autonomie). Georges Hersent. Dis- 
cusses the growth in the size of vessels, 
the accommodations demanded in_har- 
bors, the condition of French ports, etc. 
Ills. 20000 w. Mem Soc Ing Civ de 
France—March, 1908. No. 93605 G. 

Georgian Bay Canal. 

The Official Report on the Georgian 
Bay Ship Canal. A summary of the re- 
port as published in the Ottawa Evening 
Journal of July 6. 3000 w. Eng News 
—July 16, 1908. No. 93793. 

Jetties. 
See Columbia Rivers, under Water- 
WAYs AND 
Lighthouses. 
See Foundations, under Construction. 
Lock Gates. 

The Lock Gates at the Charles River 
Dam, Boston and Cambridge, Mass. Ed- 
ward C. Sherman. Illustrated descrip- 
tion of the type adopted, and the meth- 
ods of supporting and moving them. 3000 
w. Eng News—July 9, 1908. No. 93502. 

Mechanical Locks. 
The Transverse Inclined Plane Type of 


Ship Lift (Das Schiffshebewerk mit 
Schraubenfiihrung auf schiefer Ebene 
mit Querneigung). Fr. Jebens. A gen- 


eral discussion of the design of this type. 
Ills. 4000 w. Glasers Ann—June 15, 
1908. No. 93657 D. 
Newark, N. J. 
A Proposed Land Reclamation and 
Dock Scheme for Newark, N. J. Plan, 


THE ENGINEERING INDEX. 


and information concerning the proposed 
canal harbor and municipal docks, with 
reclamation of a large area of meadow 
land. 2500 w. Eng News—July 23, 1908. 
No. 95947. 

Ohio River. 

The Ohio River. J. W. Arras. A brief 
description of its principal navigation 
improvements, with mention of some of 
its characteristics. Ills. Discussion. 11000 
w. Pro Engrs’ Soc of W Penn—June, 
1908. No. 93759 D. 

Panama Canal. 

Progress at Panama. The _ present 
number is mainly a review of the history 
and outline of the project, with maps 
and sections. 5000 w. Engr, Lond--July 
3, 1908. Serial, rst part. No. 93733 A. 

River Improvement. 

River Canalization. C. E. Gordon. An 
outline of the principal features requir- 
ing consideration in this work. 4000 w. 
Transit, Univ of Towa—Vol. XIIT, 1908. 
No. 93765 N. 

Sea Walls. 

An Extensive Sea Wall at Coronado 
Beach, California. Illustrated description 
of the construction of a loose-rock-fill 
wall to protect the fore-shore. 2000 w. 
Eng Rec—July 18, 1908. No. 93812. 


MISCELLANY. 
Roebling. 

A Monument to a Famous Engineer. 
Illustration, with an interesting review of 
the life of John A. Roebling, as given by 
Henry D. Estabrook in address at the 
unveiling of the statue at Trenton, N. J. 
3000 w. Eng News—July 16, 1908. No. 
93789. 


ELECTRICAL ENGINEERING 


COMMUNICATION. 


Radio-Telegraphy. 
The Resistance Equivalent of Electro- 
magnetic Radiation from a Linear Oscil- 


lator. Oscar C. Roos. Analytical study. 
4000 w. Elec Rev, N Y—July 4, 1908 
No. 93537. 


The Ducretet Radio-Telegraphic Ap- 
paratus (Communication de E. Ducretet, 
sur ses Appareils de Télégraphie sans 
Fils). An illustrated detailed descrip- 
tion. 2800 w. Bul Soc d’Encour—May, 
1908. No. 93614 G. 

See also A. C. Dynamos, under Dyna- 
mos AND Motors. 

Telephone Cables. 

Notes on Recent Submarine Telephone 
Cables (Neuere Beobachtungen an unter- 
seeischen Fernsprechkabeln). F. Breisig. 
Describes two cables recently laid between 


Denmark and the German coast and 
shows their importance as marking prog- 
ress in this field. Tlls. 2000 w. Elektro- 
tech Zeitschr—June 11, 1908. No. 93691 D. 
Tele-Photography. 

Korn’s New Telephotographic System. 
An illustrated account of the method of 
sending pictures by wire from Paris to 


London. 180 w. Sci Am Sup—July 4, 
1908. Serial, rst part. No. 93401. 
DISTRIBUTION. 


Circuit Breakers. a 
Fuses and Automatic Circuit-Breakers. 
W. B. Kouwenhoven. Explains their 
use, describing types. 2000 w. Ry & Loc 
»-Engng—July, No. 93512 C. 
Fuses. 
See Circuit Breakers, under Distrisvu- 
TION. 


We supply copies of these articles. See page 982. 
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Insulation. 

Rubber Insulation. Describes the pre- 
paration, manufacture and application of 
the material. 1400 w. Elec Wld—July 
25, 1908. No. 939014. 

Receiving Stations. 

Receiving Stations Operated from 
High-Tension Transmission Lines. Con- 
siders the suitable equipment for such 
stations. 4000 w. Elec Age—July, 1908. 
No. 93472. 

Wire Heating. 


Heating of Conductors by Electric 
Currents. Sydney F. Walker. Gives for- 
mule for the heating effect, with notes. 
700 w. Eng & Min Jour—July 25, 1908. 
No. 93955. 


DYNAMOS AND MOTORS. 


A. C. Dynamos. 

Portable Type of High-Frequency Al- 
ternator. R. A. Fessenden. Illustrates 
and describes a high-frequency alternator 
driven hy a small steam turbine for use 
in wireless telegraphy. 3000 w. Elect’n, 
Lond—July 3, 1908. No. 93727 A. 

Alternators in Parallel. Morgan 
Brooks. Considers the influence and rela- 
tive importance of the circumstances con- 
trolling the successful operation. Dis- 
cussion. 7000 w. Jour W Soc of Engrs 
—June, 1908. No. 94022 D 

Practical and Theoretical Notes on the 
Parallel Operation of A. C. Machines 
(Praktisches und Theoretisches iiber den 
Parallelhetrieb von Drehstrommaschin- 
en). ©. Weisshaar. The first part is 
mathematical and theoretical. Tlls. Se- 
rial, tst part. 4500 w. Elektrotech u 
Maschinenbau—June 28, 1908 No. 93- 
680 D. 


A. C. Motors. 

Alternating-Current Motors and Lamps 
for Industrial Plants. Warren H. Miller. 
An explanation of the possibilities of the 
alternating-current system. 3500 w. Elec 
Wld—July 4, 1908. No. 93477. 

Armatures. 

See Windings, under DyNAmos AND 

Motors. 
Commutation. 

Demonstration Apparatus for Tllustrat- 
ing Commutation. Tarrison W. Smith. 
Illustrated description of two pieces of 
apparatus used at the Mass. Tnst. of Tech. 
1200 w. Tech Or—June, 1908. No. 93- 
770 F. 

D. C. Dynamos. 

The Operation of Electrical Machin- 
ery. Norman G. Meade. Gives a classi- 
fication of direct-current generators, ex- 
plaining how connections are made, the 
effects of residual magnetism, ete. THs. 
2000 w. Power—July 21, 1908. Serial, 
Ist part. No. 93845. 


We supply copies of these articles. See page 982. 
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Induction Motors. 


The Induction Motor—Its Characteris- 
tics in Their Relation to Industrial Ap- 
plications. A. M. Dudley. Discusses per- 
formance curves and typical applications. 
7500 w. Elec Jour—July, 1908. No. 
93756. 

The Exact Circular Current-Locus of 
the Induction Motor. K. J. Laurell. Ex- 
plains an interesting method of determin- 
ing the correct locus of the primary cur- 
rent. Also editorial. 2000 w. Elec Wld 
—July 11, 1908. No. 93590. 

Polyphase Induction Motors: The 
Choice of Type. G. Stevenson. Abstract 
of paper read before the Glasgow Sec. 
of Inst. of Elec. Engrs. Describes the 
characteristics of squirrel-cage and slip- 
ring induction motors, showing that in 
most cases the former can be satisfac- 
torily installed. 3500 w. Elect’n, Lond— 
June 10, 1908. No. 93419 A. 


Standards. 


A Comparison of American and Ger- 
man Standards for Electrical Machinery 
(Vergleich der amerikanischen und 
deutschen Maschinennormalien). Georg 
Stern. Discusses principally dynamos. 
3000 w. Elektrotech Zeitschr—June 4, 
T908. No. 93689 D. 


Windings. 


Relation Between Number of Turns 
and Resistance of Magnet Spool Wind- 
ings. Paul M. Rainey. The method de- 
scribed treats only of magnets having 
circular cores and conductors of circular 
cross-section. 1200 w. Elec Wld—July 
11, T908. No. 93501. 

Wave Winding for Direct-Current Ar- 
matures. George T. Hanchett. Gives a 
rule devised by the writer explaining its 
application. 600 w. Elec Wld—July 4. 
1908. No. 93470. 


ELECTRO-CHEMISTRY. 


Cells. 


On the Free Energy of Nickel <7 
ide. M. de Kay Thompson and M. 
Sage. An investigation and Poo Bh 
of the electromotive force of a nickel- 
chloride cell. 2500 w. Tech Qr—June, 
Tt908. No. 93771 E. 


Electro-Metallurgy. 


Progress in the Application of Large 
Flectric Furnaces to the Production of 
Calcium Carbide and High-Percentage 
Ferro-Silicon (Ueber die Fortschritte in 
der Verwendung grosser_ elektrischer 
Oefen zur Fabrikation von Kalziumkar- 
hid und hochprozentigem Ferrosilizium). 
Walter Conrad. A review of the tech- 
nology of these processes. Tlls. Serial, 
Ist part. 2800 w. Stahl u Fisen—June 
3, 1908. No. 93633 D. 


Buck’s Method of Producing an Extra 
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Heavy Deposit of Silver Upon the Wear- 
ing Parts of Flat Ware. Illustrated de- 
tailed description. 900 w. Brass Wld— 
July, 1908. No. 93848. 

A New Process of Producing Dead 
Black Nickel Deposits, and the Method 
of Using Black Nickel Solutions. De- 
scribes the various operations, explaining 
difficulties and their causes. 2500 w. 
Brass Wld—July, 1908. No. 93847. 


ELECTRO-PHYSICS. 
Radio-Activity. 

On the Emission of Electricity from 
the Induced Activity of Radium. Wil- 
liam Duane. Reports investigations made 
in the radium laboratory of the Univer- 
sity of Paris, and states conclusions. 
4000 w. Am Jour of Sci—July, 1908. 
No. 93449 D. 

GENERATING STATIONS. 
Accumulators. 

“A. C.” Accumulator Sub-Stations and 
the Use of Accumulators for Peak Loads. 
A. M. Taylor. Abstract of a paper read 
before the Incor. Munic. Elec. Assn. Con- 
siders the possibility of putting in accu- 
mulators instead of generating plant to 
deal with the peak load of a station as 
the output increases. Discussion. 

w. Elect’n, Lond—July 10, 1908. No. 
93865 A. 
Central Stations. 

Equipment of a Modern Central Sta- 
tion. Osborne Monnett. Illustrated de- 
scription of the apparatus and operating 
features of the steam hydro-electric plant 
of the People’s Power Company, Moline. 
Ills. 2500 w. Power—July 28, 1908. No. 
93080. 

The Reconstruction of an_ Electric 
Lighting Scheme with Observations on 
the Working of a Combined Steam and 
Water Power Plant. C. M. Shaw. Ab- 
stract of a paper read before the Incor. 
Munic. Elec. Assn. Describes the Wor- 
cester electricity supply scheme. 1800 w. 
Elect’n, Lond—July 3, 1908. No. 93726 A. 

Chignecto Electric Plant. H. Morti- 
mer Lamb, and W.’J. B. Drew. Describes 
a steam power plant at the mouth of a 
coal mine to deliver electric power 6% 
miles to the city of Amherst, N. S. 2000 
w. Mines & Min—July, 1908. No. 93- 
518 C. 

The Castelnuovo-Valdarno Power Sta- 
tion of the Societa Mineraria ed Flettrica 
del Valdarno (Das Kraftwerk Castel- 
nuovo-Valdarno der Societa Mineraria ed 
Elettrica del Valdarno). L. Pasching. 
Illustrates and describes a large plant 
situated at a lignite mine and supplying 
power to Florence, Siena, and other cities 
of Northern Italy. Serial, tst part. 2000 
w. Elektrotech u Maschinenbau—June 
14, 1908. No. 93678 D. 


See also Gas Power Plants, under ME- 
CHANICAL ENGINEERING, Comsus- 
TION Motors. 

Design. 

Some Considerations on the Design of 
a Generating Station. H. Richardson. 
Slightly abbreviated paper read before 
the Incor. Munic. Elec. Assn. Mainly 
discusses a steam turbo-alternator system 
with extra-high-pressure alternating sup- 
ply. 5500 w. Elect’n, Lond—July 3, 1908. 
No. 93728 A. 

Economics. 

Method of Investigating the Cost of 
Producing Electrical Energy. Edwin D. 
Dreyfus. Outlines the procedure to be 
followed by the consideration of a con- 
crete case. 1500 w. Elec Wld—July 4, 
1908. No. 93478. 

Hydro-Electric. 

The Wreck of the Cazadero Hydro- 
Electric Power Plant on the Clackmas 
River, near Portland, Ore. An authentic 
account of the accident, though not offi- 
cial. 800 w. Eng News—July 23, 1908. 
No. 93949. 

Hydraulic Power Development by the 
Town of Kenora. Illustrated description 
of a new hydro-electric plant on the Win- 
nipeg River, Ontario. 2500 w. Eng Rec 
—July 18, 1908. No. 938009. 

Water Power for Iron Mining. Thomas 
W. Orbison and Frank H. Armstrong. 
Illustrated description of the hydro-elec- 
tric plant of the Penn Iron Mining Co., 
at Vulcan, Mich. 3500 w. Ir Age—July 
16, 1908. No. 93774. 

The Brusio Power Plant, Catpo- 
cologno (Die “Kraftwerk Brusio” in 
Campocologno). A profusely illustrated 
description of this large plant. Serial, 1st 
part. 2500 w. Die Turbine—June 5, 1908. 
No. 93670 D. 

The Uppenborn Power Plant (Das Up- 
penbornkraftwerk). S. Meyer, H. Nietz, 
and K. Dantscher. A very thorough il- 
lustrated description of this large plant 
on the Isar which supplies power to Mu- 
nich. Serial, tst part. 2000 w. Elek 
Kraft u Bahnen—June 4, 1908. No. 93- 
930 D. 


Switchgear. 
The Reyrolle Extra High-Tension 
Switchgear. Illustrated detailed descrip- 


tion of switchgear of the iron-clad solid 
system. 2000 w. Elec Engr, Lond—June 
26, 1908. Serial, 1st part. No. 93554 A. 

Switching Apparatus and Its Practical 
Operation in Large Hydro-Electric Sta- 
tions. Frank E. Conrad. An account of 
the design and operation of what has 


* proved to be a simple and efficient switch- 


ing apparatus and its practical operation. 
3000 w. Elec Wld—July 25, 1908. No. 
93913. 


We supply copies of these articles. See page 982. 


2 

z 


= 


LIGHTING. 


Alternating Current. 

See A. C. Motors, under DyNAMos AN» 

Motors. 
Arc Lamps. 

Recent Developments Electric 
Lamps. Maurice Solomon. A general 
survey of the present position and pros- 
pects in both incandescent and arc lamps. 
4ooo w. Nature—June 25, 1908. No. 93- 
549 A. 

Government Control. 

State Regulation of Lighting Enter- 
prises. H. L. Doherty. An address at 
the meeting of the Wisconsin Gas Assn. 
10500 w. Am Gas Light Jour—July 20, 
1908. No. 93796 


Hygiene. 

A Study of the Principal Sources of 
Light from the Point of View of Eye 
Hygiene (Etude des principales Sources 
de Lumiére au Point de Vue de Il’Hy- 
giéne de l’Oeil). André Broca and F. 
Laporte. Includes incandescent arc, and 
mercury-vapor lamps. Ills. 9500 w. Bul 
Soc Int d’Elecns—June, 1908. No. 93- 
611 F. 

Illumination. 

The Lighting of the Washington Union 
Station, Washington, D. C. Illustrated 
description of methods employed. 2500 
w. Eng News—July 30, 1908. No. 94044. 

Electrical Contractors’ Opportunities in 
the Illuminating Field. George Loring. 
Abstract of a paper read before the Nat. 
Elec. Contr. Assn. Gives suggestions for 
the lighting of houses and stores, and 
matters related. Ills. 3500 w. Elec Rev, 
N Y—July 25, 1908. No. 93911. 

Incandescent Lamps. 

Tungsten Lamp Fallacies. H. Thurs- 
ton Owens. Discusses the comparative 
cost of tungsten and inverted mantle gas 
lamps. Ills. 1500 w. Am Gas Lgt Jour 
—July 20, 1908. No. 93795. 

The Tungsten Lamp. E. F. Tweedy. 
Briefly describes the more important 
methods of manufacturing a lamp fila- 
ment from the metal tungsten and its 
electrical and physical properties. 4000 
w. Cent Sta—July, 1908. No. 93739. 

The Coming Development of the One- 
Watt Lamp and Electric Lighting (Bei- 
trag zur Klarung der Frage betreffend 
die kiinftige Entwicklung der einwattigen 
Lampe und der elektrischen Beleucht- 
ung). H. Remané. An economic discus- 
sion of high-efficiency lamps. 3500 w. 
Elektrotech Zeitschr—June 11, 1908. No. 
93690 D. 

See also Arc Lamps, under LicHTiNG. 


Photometry. 
A Selenium Photometer. Describes an 
a photometer patented by Wil- 
liam J. Hammer, in which the sensitivity 


We supply copies of these articles. See page 982. 
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of selenium to —_ is practically appiied. 
Ills. 1200 w. ci Am—July 18, 1908. 
No. 93799. 
MEASUREMENT. 
Cable Testing. 

The Testing of High-Tension Cables. 
C. Feldmann and J. Herzog. Abstract 
translation from klek. Zeit. Discusses 
the advantages of grading the insulation 
of cables. In testing, prolonged applica- 
tion of excessive voltage is considered 
harmful. 1500 w. Elect’n, Lond—July 
17, 1908. No. 93967 A. 

Capacity. 

On Some Methods of Measuring Ca- 
pacity with Alternating Currents of Com- 
plex Wave Form. Robert Beattie. Points 
out the error in the “direct” method of 
measuring capacity by alternating current, 
and describes how this may be overcome, 
2800 Elect’n, Lond—July 17, 1908. 
No. 93968 A. 

Dynamo Testing. 

The Determination of the Efficiency of 
Electric Machines (Sulla Determinazione 
del Rendimento delle Machine elettriche). 
Salvatore Spera. Outlines a method of 
determining the heat and leakage losses. 
Ills. 3000 w. L’Indus—June 14, 1908 
No. 93629 D. 

Galvanometers. 

The Duddell Thermo-Galvanometer. A. 
Frederick Collins. Illustrated description 
of a device for measuring extremely small 
currents. 1000 w. Sci Am Sup—July 18, 
1908. No. 93802. 

Laboratories. 

The Work and Equipment of a Test- 
ing and Standardizing Department. H. 
A. Ratcliff. Abstract of a paper read be- 
fore the Incor. Munic. Elec. Assn. Notes 
on various features of practical interest. 
2500 w. Prac Engr—July 3, 1908. Serial, 
Ist part. No. 93720 A. 

Meters. 

The Intermediate Resistance Between 
Commutator and Brushes in D. C. Am- 
pere-Hour Meters and Recent Types of 
the Allgemeine Elektricitats-Gesellschaft 
(Ueber den Uebergangswiderstand zwis- 
chen Kommutator und Biirsten bei Am- 
perestundenzahlern fiir Gleichstrom und 
die Neukonstruktionen der Allgemeinen 
Elektricitats-Gesellschaft). Ills. 2400 w. 
Elektrotech Zeitschr—June 18, 1908. No. 
93604 D. 


TRANSMISSION. 
Cables. 

Notes Upon Mining Cables. J. H. C. 
Brooking. Discusses the requirements 
for mining cables, their protection, etc., 
and illustrates and describes cables and 
cable accessories for mines. 6500 w. 
Elect’n, Lond—July 10, 1908. No. 93- 
875 A. 
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Conduits. 

Reinforced-Concrete Conduits for Elec- 
tric Cables; Long Island R. R. Fred- 
erick Aueryansen. Brief illustrated de- 
scription of unusual conduit construction 
recently built in the new North Shore 
Freight Yard at Long Island City. 800 
w. Eng News—July 3, 1908. No. 93943. 

Excess Voltages. 

The Cause, Effect and Control of LEx- 
cess Voltages (Ursache, Wirkung und 
Bekampfung von Ueberspannungen). Lc. 
Feldmann. Considers excess voltages to 
arise, in the main, from five types of 
oscillations, and discusses each. Ills. Se- 
rial, Ist part. 3600 w. Elektrotech Zeit- 
schr—June 18, 1908. No. 93693 D. 

Line Design. 


Determining the Sizes of Alternating 
Current Line Wires. N. A. Carle. Gives 
charts and explanation of their use. 1200 
w. Power—July 28, 1908. No. 93991. 

Long-Distance Electric Transmission 
of Power. L. S. Bruner. Considers the 
design and location of the line, method 
of turning angles, etc., as used on the 
lines of the Niagara, Lockport, and On- 
tario Power Co. 3000 w. Pro Engrs’ 
Club of Phila—April, 1908. No. 94006 D. 

A Graphical Method for the Design of 
Three-Phase Transmission Lines (Mé- 
todo grafico para el Calculo de las Lineas 
de Transporte de Energia Eléctrica por 
Corrientes trifasicas). Enrique Camp- 
dera. A complete theoretical discussion. 
Ills. 5500 w. Rev Tech Indus—May, 
1908. No. 93631 D. 

The Various Methods of Designing 
Electrical Transmission Networks and 
Their Combinations (Ueber die verschie- 
denen Methoden zur Berechnung elek- 
trischer Leitungsnetze und ihre Combi- 
nationen). G. Mattausch. Discusses the 
methods of Herzog, Coltri, Teichmiiller, 
Frick and Kenelly. Ills. Serial, tst part. 
1400 w. Elektrotech Rundschau—June 
19, 1908. No. 93676 D. 

Rotary Converters. 


The Voltage Regulation of Rotary 
Converters. 2000 w. Elec Rev, Lond— 
June 26, 1908. No. 93556 A. 


THE ENGINEERING INDEX. 


Substations. 

The Central Station Distributing Sys- 
tem. Gear and P. F. Williams. 
Describes transmission and conversion 
systems, referring particularly to the lo- 
cation and design of substations. 4000 
w. Elec Age—July, 1908. No. 93471. 

See also Accumulators, under GENEk- 
ATING STATIONS, 

Transformers. 

What Is the Ratio of a Transformer? 
Morton G. Lloyd. A criticism of the 
loose way in which the term “ratio” is 
used. 1000 w. Elec Wld—July 11, 1908. 
No. 93589. ; 

Parallel Operation of Transformers. 
EK. G. Reed. Discusses the distribution 
of the load current and the satisfactory 
parallel operation. 2500 w. Elec Wld— 
July 18, 1908. No. 93778. 

Voltage Regulation. 


Applications of the Thury Regulator 
(Applications du Regulateur Thury). 
A. Montpellier. Outlines its principal ap- 
plications in the regulation of voltage of 
direct and alternating current generators. 
Ills. Serial, 1st part. 1200 w. L’Elecn 
—June 6, 1908. No. 93621 D. 


MISCELLANY. 
A. C. Waves. 

Wave Form Analysis. P. M. Lincoln. 
description of the Ilischer-Hinnen 
method and its adaptation, with editorial 
comment. 3000 w. Elec Jour—July, 1908. 
No. 93757. 

Farm Work. 

The Equipment of Farms and Country 
Houses with Electricity. Putnam A. 
Bates. A résumé of what has been ac- 
complished in applying electricity for 
lighting and power. Ills. 6000 w. Jour 
Fr Inst—July, 1908. No. 93998 D. 

Resistances. 

The Design of a Continuously Adjust- 
able Resistance. J. T. Morris, R. Mil- 
ward Ellis, and F. Stroude. Describes 
the various arrangements tried, the diffi- 
culties met, and the arrangement finally 
adopted. Ills. 2000 w. Elect’n, Lond— 
June 26, 1908. No. 93557 A. 


INDUSTRIAL ECONOMY 


Cost Systems. 


Obtaining Actual Knowledge of the 
Costs of Production. This fourth article 
of a series discusses the use and abuse 
of mechanical aids in cost finding. 1800 
w. Engineering Magazine—Aug., 1908. 
No. 94017 B. 

Accounting and Cost Systems (Kalku- 


Ve supply copies of these articles. 


lations- und Selbstkostenwesen). H. 
Meltzer. ‘The first part discusses the im- 
portance and general principles of sys- 
tematic accountancy. Forms. Serial, rst 
part. 5500 w. Zeitschr d Ver Deutscher 
Ing—June 20, 1908. No. 93685 D. 


See also Management, under INDUS- 
TRIAL ECONOMY. 


See page 982. 
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Education. 

A Justification of the Technical School. 
Stanley G. Llarwood. reply to the 
paper by Frank Foster, on “The Un- 
Academic Side of Engineering.” 2000 w. 
Ry & Engng Rev—July 25, 1908 No. 
93962. 

Two Years of the Codperative Engi- 
neering Courses at the University of Cin- 
cinnati. Herman Schneider. be- 
fore the Soc for Pro of Engng. Ed. Also 


Laws. Henry E. Schmidt. Facts relat- 
ing to German patent and trade-mark 
legislation. 1500 w. Am Mach—Vol. 31, 
No. 29. No. 93788. 


Production Census. 


The Census of Production. An ac- 
count of the steps taken by the United 
Kingdom, British Colonies and the Unit- 
ed States to ascertain the extent of their 
own manufacturing industries. 2000 w. 
Engr, Lond—June 26, 1908. Serial, Ist 


editorial. Describes the system inaugu- part. No. 93718 A. 
rated in Cincinnati and its working. 5800 Stores Keeping. 
w. Eng News—July 9, 1908. No. 93594. Foundry Warehouse Methods. F. C. 
Labor. Everitt. Read before the Am. Found. 
Industrial Politics in England. Dis- Assn. Considers the arrangement of 
cusses the labor movement. 3500 w. Ir floors and a practical system for keeping 
Age—July 16, 1908. No. 93775. records of stock and shipments. 1500 w. 
Japanese Factory Hands and Labor ‘oundry—July, 1908. No. 93572. 
Conditions. M. Kawara. A brief review See also same title, under RAILWAY 
of changes due to the introduction of ENGINEERING, Motive Power ANpD 
western ideas. 1200 w. Engineering EQUIPMENT. 
Magazine—Aug., 1908. No. g4go18 B. Sweden. 
Management. Mining and Industrial Progress in 
The General Principles of Cost Ac- Sweden. John Geo. Leigh. This second 
counting. Oscar E. Perrigo. Tenth of a article deals chiefly with the character 
series of articles on shop management and equipment of the leading industrial 
and cost keeping. 5500 w. Ir Trd Rev works. Ills. 6500 w. Engineering Mag- 
—July 2, 1908. No. 93513. azine—Aug., 1908. No. 94012 B. 
Efficiency as a Basis for Operation and Wages. 
Wages. Harrington Emerson. This sec- The Various Plans for Payment oi 
ond article of a series discusses national Wages. Harrington Emerson. A discus- 
efficiencies; their tendencies and influ- sion of Forrest E. Cardullo’s article on 
ence. 5500 w. Engineering Magazine— the system of diminishing and increasing 
Aug., 1908. No. ogoro B. premiums for the purpose of increasing 
Patents. the efficiency of employees. 3500 w. Ir 


Some Features of the German Patent Trd Rev—July 23, 1908. No. 93933. 
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Ash Ejectors. Cruisers. 

Schaffer & Budenberg’s Patent Auto- Description and Trials of U. S. S. 
matic Ash Ejector. Illustrates and de- Chester. A. F. H. Yates. Ills. 10000 w. 
scribes this appliance for removing ashes Jour Am Soc of Nav Engrs—May, 1908. 
from the stokeholds of steamships at sea, No. g4oo1 H. 
explaining its advantages. 1300 w. Mech The Trials of the Scout Cruiser “Sa- 
Engr—July 3, 1908. No. 93725 A. lem.” An illustrated account of the trials 

Barges. of a cruiser equipped with Curtis tur- 

Steam- Winch Coaling- Barge.  Illus- bines. 2500 w. Sci Am—July 11, 1908. 
trated description of a barge constructed No. 93597. 
by Thomas White. 600 w. Engng— The Indian Pilot Cruiser “Lady Fra- 
June 26, 1908. No. 93564 A. ser.” Illustrated description by a twin- 

Battleships. screw steamer designed to be a floating 

U. S. S. New Hampshire. William home for pilots. 1200 w. Engng—July 
Ashley Leavitt, Jr. cep descrip- 17, 1908. No. 93085 A 
tion and report of official trials. 13000 W.  pjectric Power. 

Jour Am Soc of Nav Engrs—May, 1908. Electrical Equipment of Ships. W. D. 
No. 93999 H. Kirkpatrick. Read before the Liverpool 

Progress of Warships and Machinery Engng. Soc. Considers the applications 
Under Construction in England. A re- made and the advantages secured by the 
view of ships under construction and use of electricity on shipboard. 2500 
their equipment. 2500 w. Engr, Lond— w. Mech Wld—June 26, 1908. Serial, 
July to, 1908. No. 93806 A. Ist part. No. 93548 A. 


Ve supply copies of these articles. See page 982. 
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Explosives. 

Smokeless Powders. [ditorial on the 
explosion on board the Jena, and the re- 
ports investigating the causes of the dis- 
aster. 2200 w. Engng—July 10, 1908. 
No. 93892 A. 

Fire Boats. 

Fire Fighting Equipment for Tugboats. 
R. H. Newbern. Read before the Nat. 
Fire Protection Assn. Describes the 
equipment of tug-boats with fire-fighting 
appliances. 1800 w. R R Age Gaz—July 
24, 1908. No. 93940. 

Lusitania. 

Speed Trials and Service Performance 
of the Cunard Turbine Steamer Lusi- 
tania. Thomas Bell. Read before the 
Inst. of Nav. Archts. Describes the tur- 
bine machinery and its running, reporting 
the various trials made. Ills. 3000 w. 
Engr, Lond—July 10, 1908. No. 93808 A. 

Mauretania. 

The Recent Runs of the “Mauretania.” 
Editorial discussion of recent trans-At- 
lantic records and the conditions under 
which the runs were made. 1200 w. 
Engng—June 19, 1908. No. 93429 A. 

Oil Fuel. 

Oil Fuel for Ships. Reviews the prog- 
ress made in the application to the ves- 
sels in the merchant service, illustrating 
types of burners, and describing the 
K6rting system. 2500 w. Engng—June 
19, 1908. No. 93425 A. 

Pinnaces. 

Steam-Pinnaces for Naval Service. II- 
lustrates and describes 12 steam-pinnaces 
built in England for the Argentine navy. 
500 w. Engng—July 10, 1908. No. 93- 
A. 

Propellers. 


A Comparison of Propeller Theories 
(Vergleichung von Propeller Theorien). 
Rudolf Mewes. A mathematical paper. 
Serial, tst part. 2000 w. Die Turbine— 
June 20, 1908. No. 93672 D. 

Resistance. 

Comparative Criticism of Formule 
for the Determination of Ship Resistance 
and Their Utility (Vergleichende Kritik 
der Formeln zur Bestimmung des Schiffs- 
wiederstandes und ihre Brauchbarkcit). 
Albert Achenbach. Mathematical and 
theoretical. Ills. 3500 w. Serial, tst 
part. Die Turbine—June 5, 1908. No. 
93667 D. 

Shipbuilding. 

Harland and Wolff’s Works at South- 
ampton. Illustrated detailed description 
of new shipbuilding works and _ their 
equipment. Plates. 3500 w. Engr, Lond 
—July 17, 1908. No. 93979 A. 

Ship Design. 

New System of Ship Construction. 

J. W. Isherwood. Read before the Inst. 


of Nav. Archts. Illustrated detailed de- 
scription of the arrangement of the 
framework, and information concerning 
stresses, erection, etc. 4500 w. Engng— 
June 19, 1908. No. 93433 A. 

Framing of Vessels. E. Hall Craggs. 
A review of such structures and systems 
as have come within the writer’s experi- 
ence, and description of the longitudinal 
system with which Mr. Isherwood’s name 
is associated. Discussion. 11 plates. 
6000 w. Trans N-E Coast Inst of Engrs 
& Shipbldrs—June, 1908. No. 93452 N. 

Steamboats. 


New Southern Steamers. Illustrated 
description of the steamboat John W. 
Callahan, steamboat Lucille, and _ tug 
Cuba, with notes on other craft. 1500 w. 
Naut Gaz—July 23, 1908. No. 93906. 

Steam Boilers. 

Hints on the Construction of Water- 
Tube Boilers (Winke fiir die Konstruk- 
tion von Wasserrohrkesseln). Kohn v. 
Jaski. Discusses recent types for marine 
purposes. Ills. 3000 w. Schiffbau—June 
10, 1908. No. 93660 D. 

Steam Engines. 

A Practical Comparison of the Advan- 
tages of Higher Cylinder Ratios. C. S. 
Root. Gives an account of two moder- 
ately long runs with the same vessel with 
different cylinder ratios. 1800 w. Jour 
Am Soc of Nav Engrs—May, 1908. No. 
94002 H. 

Steam Turbines. 


The Weight of Marine Turbines. Dis- 
cusses the tendency to increase in weight, 
the causes, and means whereby the 
weight can be safely reduced. 2200 w. 
Engr, Lond—June 19, 1908. No. 93434 A. 

Steering Gear. 

The Continuous Indication of the 
Work of Steering Engines During Oper- 
ation (Die fortlaufende indikatorische 
Untersuchung von Rudermaschinen wah- 
rend der Rudermanoéver). Herr Practo- 
rius. Describes a method and illustrates 
results obtained. Serial, Ist part. 3000 
w. Schiffbau—June 24, 1908. No. 93- 
661 D. 

Superheaters. 

Recent Designs of Superheaters for 
Marine Boilers (Konstruktive Neuerung- 
en an Ueberhitzern fiir Schiffskessel). 
Carl Ziiblin. IMustrates and describes a 
number of types. 2000 w. Serial, Ist 
part. Die Turbine—June 5, 1908. No. 
93669 D. 

The Design of Recent Superheaters for 
Marine Boilers (Berechnung  ncuerer 
auch fir Schiffskessel verwendbarer 
Ueberhitzer). P. Brauser. The first part 
discusses mathematically the Jacobi su- 
perheater. Ills. Serial, rst part. 1500 w. 
Die Turbine—June 5, 1908. No. 93671 D. 


Ve suptly copies of these articles. See page 982. 
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AUTOMOBILES. 
Cabs. 

Motor Cabs in Paris (Les Fiacres 
automobiles a4 Paris). L. Périssé. Dis- 
cusses the Paris traffic problem, the eco- 
nomic importance of the motor-cab ser- 
vice, with notes on the technical details 
of their operation and maintenance. Ills. 
12000 w. Mem Soc Ing Civ de France— 
March, 1908. No. 93606 G. 

Commercial Vehicles. 


Motor Turntable Fire Escape for 
Shanghai. [Illustrated description of a 
petrol motor turntable fire escape. 700 w. 
Engr, Lond—July 3, 1908. No. 93735 A. 

The Commercial Vehicle Exhibit (Con- 
cours de Véhicules industriels). E. Gi- 
rardault. A general discussion of the 
models shown at a show held in Paris, 
May, 1908. Ills. 4000 w. Génie Civil— 
June 13, 1908. No. 93624 D 

Notes of an Electric Vehicle Expert 
on the Results of Herr Reichel’s Tests 
in the Berlin Fire Department (Bemerk- 
ungen eines Elektromobil-Fachmannes zu 
den Ergebnissen der Berliner Versuche 
des Branddirektors Reichel). Carl Schirm- 
beck. Criticizes some of Herr Reichel’s 
conclusions on electric vehicles. 3600 w. 
Zeitschr d Mit re Ver—June 
30, 1908. No. 93674 D 


Construction. 

See Foundries, Machine Tools, and 
Shops, under Macuine Works AND 
FouNDRIES. 

Dentz. 


The 40-60 Horse Power Deutz Car 
(Der 40-60 pferdige Motorwagen der 
Gasmotoren-Fabrik Deutz, Céln-Deutz). 
A. Heller. Illustrated detailed descrip- 
tion. 2400 w. Zeitschr d Ver Deutscher 
Ing—June 6, 1908. No. 93684 D 

Electric. 


Power Calculations for Electric Vehi- 
cles. W. J. Aitken. Reports the results 
of over 150 tests under different condi- 
tions. 1200 w. Am Mach—July 16, 1908. 
No. 93786. 

See Storage Batteries, under Automo- 
BILES. 

E-M-F. 

Details of the E-M-F “30” ’o9 Model 
A. Illustrated description of a new me- 
dium-priced car. 2000 w. Automobile— 
July 30, 1908. No. 94053. 

Fuels. 

Comparison Between Benzol and Gaso- 
line for Automobiles (Comparaison entre 
le Benzol et Il’Essence pour les Automo- 
biles). A. Grebel. Gives particular at- 


We supply copies of these articles. 


tention to the properties of benzol. Ills. 
4000 w. Génie Civil—June 13, 1908. No. 
93625 D. 

Garages. 

The Marché Saint-Honoré Garage and 
Its Automobile Hoist (Garage avec 
Monte- automobile installé dans le Marché 
Saint-Honoré, a Paris). G. Leroux. De- 
voted principally to a description of the 
mechanism of the elevator. Ills. Plate. 
2800 w. Génie Civil—June 20, 1908. No. 
93626 D. 

Ignition. 

Recent Developments in Magneto Ig- 
nition. Otto Heins. Illustrates and de- 
scribes devices and improvements of the 
Bosch Magneto Co. 2500 w. Automo- 
bile—July 2, 1908. No. 93492. 

Motors. 

Motor Engine Design. The discussion 

is confined to petrol engines applied to 


motor vehicles. 1800 w. Prac Engr— 
July 3, 1908. Serial, rst part. No. 93- 
719 A. 

Napier. 


The Napier Grand Prix Cars.  Illus- 
trations and brief description of one of 
the six-cylinder Napier cars built for this 
race. 1400 w. Autocar—July 18, 1908. 
No. 93965 A. 

Peerless. 

Peerless Models 19 and 25 for the Sea- 
son of 1909. Illustrated detailed descrip- 
tion of a 4-cylinder 30 horse power car 
and a 6-cylinder 50 horse power car. 
2000 w. Automobile—July 16, 1908. No. 
93818. 

Racing Cars. 

The British Racing Cars for the Grand 
Prix. Illustrates and describes the Aus- 
tin cars, and the Weigel cars. The latter 
are of the live-axle type: 3000 w. Auto 
Jour—July 4, 1908. No. 93717 A. 

Steam. 

Steam from a Petrol Standpoint. A 
summary of knowledge gained by run- 
ning a 30 h.p. White car. Ills. 3000 w. 
Auto Jour—July 18, 1908. Serial, rst 
part. No. 93964 A. 

Storage Batteries. 

The Storage Battery in Automobile 
Work. Bruce Ford. Considers the Faure 
or Brush type of battery only, discussing 
the various uses in an automobile. 3500 
w. Automobile—July 9, 1908. No. 93584. 
Tires. 

Points in the Tyre Problem. Goeffrey 
de Holden-Stone. Presents the advan- 
tages of the Victoria suspension system 
as a solution of the tyre problem. 2500 
w. Autocar—July 4, 1908. No. 93716 A. 


See page 982. 
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The Making of G. & J. Tires. Illus- 
trated description of stages in the process 
of manufacturing tire casing at an In- 
dianapolis factory. 1500 w. Automobile 
—July 2, 1908. No. 93493. 

COMBUSTION MOTORS. 
Fuels. 

Alcohol as a Fuel for Internal-Com- 
bustion Engines. Thomas L. White. Dis- 
cusses the sources of a cheap and ample 
supply of fuel alcohol. 4000 w. Engi- 
neering Magazine—Aug., 1908. Serial, 
Ist part. No. 94016 B. 

Gas Engine Ignition. 

Induction Coils for Gas Engines. Eric 
J. Edwards. Deals only with the “make- 
and-break” or “touch-spark” method of 
ignition. 4000 w. Transit, Univ of Iowa 
—Vol. XIII, 1908. No. 93766 N. 

Gas Engine Indicators. 

Defects in an Indicator Reducing Mo- 
tion. Walter H. Adams. Explanation of 
the defect and method of correcting it. 
1200 w. Power—July 14, 1908. No. 
93753- 

Gas Engines. 

800-B.-H.-P. Twin Cylinder Two-Cycle 
Gas-Engine with Electric Generator. II- 
lustration, with description, of an engine 
at the Franco-British Exhibition. 1700 
w. Engng—June 19, 1908. No. 93432 A. 

No Load Gas-Engine Tests (Leergang- 
versuche an Gasmaschinen). R. Schétt- 
ler. Gives the results of tests on four 
four-cycle engines. Ills. 5500 w. Zeit- 
schr d Ver Deutscher Ing—June 20, 1908. 
No. 93686 D. 

Gasoline Engines. 

Adams - Farwell Aeronautic Gasoline 
Motor. Illustrated description. 1600 w. 
Mach, N Y—July, 1908. No. 93458 C. 

New 5-Cylinder Aeronautical Motor. 
Illustrated description of the Adams- 
Farwell motor, which is of exceedingly 
light weight per h. p. 2000 w. Am Mach 
—Vol. 31, No. 27. No. 93475. 

See also Motors, under AUTOMOBILES. 

Gas Power Plants. 

An Interurban Railway Gas Power 
Station. Cecil P. Poole. Illustrated de- 
scription of the Western New York & 
Penn. Traction Co.’s power plant and its 
performance. 2000 w. Power—July 14, 
1908. No. 93748. 

Gas Producers. 

Why Gas Producers Are Not More 
Successful. T. F. Christopher. Describes 
the three types in general use, discussing 
the difficulties common to each. 3000 w. 
Power—June 30, 1908. No. 93438. 

The Carbon-Monoxide Gas Producer. 
W. Y. Lewis. Illustrated description of 
the plant installed in the works of the 
John Thomson Press Co., in Long Island 
City, stating the advantages of this proc- 


We supply copies of these articles. 


THE ENGINEERING INDEX. 


ess. 4000 Ww. 
No. 93444 B. 
HEATING AND COOLING. 
Cooling Sprays. 

Cooling Condensing Water by Means 
of Spray Nozzles. Illustrated description 
of this system. 1500 w. Power—July 14, 
1908. No. 93754. 

Electric Heating. 

Heating and Ventilating by Electricity 
(Le Chauffage et la Ventilation par 
l’Electricité). R. Périssé. A review of 
methods and appliances. Ills. 2800 w. 
Bul Soc d’Encour—May, 1908. No. 93- 
615 G. 

Hot-Air Heating. 

Cast-Iron Heaters for Hot-Blast Work. 
Theodore Weinshank. Read before the 
Am. Soc. of Heat. & Vent. Engrs. Re- 
ports problems that developed in the 
course of tests made of a heater for the 
hot-blast system. Ills. 2500 w. Heat & 
Vent Mag—July, 1908. No. 93902. 

Refrigeration. 

The Absorption System Made Simple. 
Lewis C. Reynolds. An explanation of 
the heat-unit theory and its application. 
1200 w. Power—June 30, 1908 No. 
93437- 

Management of an Absorption Plant. 
W. S. Luckenbach. Discusses some of 
the causes of breakdowns, their preven- 
tion and repair. 2500 w. Cold Storage 
& Ice—July, 1908. Serial, tst part. No. 
93794 C. 

Compression vs. Absorption Plants. 
Thomas Shipley. Discusses recent claims 
made as to the remarkable performances 
of absorption, or of combined plants. 
4500 w. Ice & Refrig—July, 1908. No. 
93574 C 

A Novel Cooling Installation. Dr. A 
Gradenwitz. Illustrates and describes a 
plant designed by Prof. Linde, of Mu- 
nich, for the hospital at Togo, in German 
West Africa. 900 w. Sci Am Sup—July 
11, 1908. No. 93700. 

See also same title, under RAILWAY 
ENGINEERING, Motive Power AND 
EQuUIPMENT. 

School Buildings. 

Simplifying the Installation and Oper- 
ation of School Heating and Ventilating 
Apparatus. S. R. Lewis. Read before 
the Am. Soc. of Heat. & Vent. Engrs. 
Gives a description of a typical plan of 
heating and ventilating apparatus of the 
simplest steam plant; also furnaces with 
fans. 1400 w. Heat & Vent Mag—July, 
1908. No. 93993. 

Steam Heating. 
* The Movement of Damp Steam in 
Long Pipe Lines (Ueber die strémende 
Bewegung nasser Dampfe in langen Leit- 
ungen). R. Trautmann. A mathematical 


See page 982. 


Cassier’s Mag—July, 1908. 
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discussion of some steam-heating prob- 


lems. Ills. 5000 w. Gesundheits-Ing— 
June 20, 1908. No. 93663 D. 
Theatres. 


Heating and Ventilating of the Brook- 
lyn Academy of Music. A monumental 
structure of composite design, most com- 
pletely equipped for ample ventilation and 
heating, and the apparatus installed is 
described. Ills. 4500 w. Eng Ree—July 
25, 1908. Serial, ist part. No. 93924. 


HYDRAULIC MACHINERY. 


Centrifugal Pumps. 

Centrifugal Pumps. Ezra E. Clark. 
Describes their operation in the field of 
fire pumps. Ills. 4500 w. Ins Engng— 
July, 1908. No. 94007 C. 

Electric Pumping. 

See Pumping, under MINING AND 

METALLURGY, Pumpine. 
Hydraulic Plants. 

A Large Hydraulic Development and 
Wood Pulp Mill in Canada. Illustrated 
detailed description of the engineering 
and hydraulic development of the pulp 
mill at Espanola, Ontario. 5500 w. Eng 
Rec—July 11, 1908. No. 93702. 

Pumping Engines. 

Tests of Pumping-Engines of the 

Rand Water Board, Zwaart-Kopjes Sta- 


tion. Describes the engines and gives 
results of tests. 700 w. Engng—July to, 
1908. No. 93889 A. 

Pumps. 


Locating Defects in Steam Pumps. W. 
H. Wakeman. An account of troubles 


and their cause. Ills. g00 w. Power— 
July 14, 1908. No. 93752. 

Proper Thickness of a Valve Deck 
ina Pump. William I’. Fisher. Methods 


of calculating are given. 700 w. Power— 
July 7, 1908. No. 93532. 
Turbine Plants. 

Large Modern Turbine Plants (Grosse 
moderne Turbinenanlagen).  L. Zodel. 
The first part is a general introduction to 
a series of descriptions of large water- 
power plants in Europe. Ills. Serial. tst 
part. 1500 w. Schweiz Bau—June 13, 
1908. No. 93649 I. 

The “La Dernier” Hydraulic Power 
Plant on the Orbe (Wasserkraftanlagen 
“La Dernier” am Orbe). A. Stoll. An 
illustrated detailed description of this 
Swiss plant. Serial. Ist part. 1500 w. 
Zeitschr f d Gesamte Turbinenwesen— 
June 10, 1908. No. 93664 D. 

Turbines. 

Turbine Blades (Die Schaufelenden der 
Kreiselrader). Dr. H. Lorenz. A mathe- 
matical discussion of their design. Ills. 
3500 w. Zeitschr f d Gesamte Turbinen- 
wesen—June 30, 1908. No. 93666 D 

Series Construction of High-Speed 


We supply copies of these articles. See page 982. 
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Compound ‘Turbines (Construction en 
Série des Turbines mixtes a grande Vi 


tesse). J. Lafitte. A discussion of the 
type with notes on the design. Ills. 2200 
w. Génie Civil—June 6, 1908 No. 
093623 D. 


Notes on the Design and Construction 
of Turbine Machinery (Beitrage zur Be- 
rechnung und’ konstruktion der Turbo 
maschinen). W. Wagenbach. Discusses 
principally the design of the rotor of hy- 
draulic turbines. Ills. Serial. Ist part. 
1100 w. Zeitschr f d Gesamte Turbinen- 
wesen—June 20, 1908. No. 93665 


MACHINE ELEMENTS AND DESIGN. 


Ball Bearings. 

See same title, under Macuine Works 
AND FouNDRIES. 

Cams. 

Cam Applications. George W. Arm- 
strong. Illustrates and describes various 
mechanisms employed in connection with 
cams. 2500 w. Mach, N Y—July, 1908. 
No. 93457 C. 

Couplings. 

The New Coupling of the Berlin-An- 
haltischen Maschinenbau-A.-G. (Die neue 
Kraftmaschinenkupplung der Berlin-An- 
haltischen Maschinenbau-A.-G.) O. Oh- 
nesorge. Illustrated detailed description. 
4500 w. Zeitschr d Ver Deutscher Ing— 
June 27, 1908. No. 93687 D. 

Crossheads. 

See Engine Design, under Steam EN- 

GINEERING. 


Gears. 
Direction of Rotation of Epicyclic 
Gears. Reprint of an article by A. T. 


Woods, which appeared in 1889, with re- 
marks on its value, by Oscar J. Beale. 
2200 w. Am Mach—Vol. 31. No. 28. No. 
93586. 

The Safe Working Loads for Geat 
Teeth. Charles H. Logue. Gives charts 
for designing teeth for wear, and taking 
into consideration hardness, and elastic 
limit of material, etc. tooo w. Am Mach 
—Vol. 31. No. 30. No. 93916. 

Graphics. 

A New Development in Cross-Section 
Paper. Henry Hess. Presents an im- 
provement in cross-section paper, explain- 
ing its advantages and use in the graphic 
derivation of an expression, law or for- 
mula defining the quantitative relation- 
ship of plotted observations. 6800 w. 
Pro Engrs’ Club of Phila—April, 1908. 
No. 94005 D 

Mechanics. 

A Revision of the Fundamental Laws 
of Matter and Energy. Gilbert N. Lewis. 
Aims to show that a simple‘system of 
mechanics may be constructed, which is 
consistent with all known experimental 
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facts. 3500 w. Tech Qr—June, 1908. No. 
93772 E 

Mensuration. 

The Guldin Theorems (Les Théorémes 
de Guldin). M. Nachtergal. Shows the 
derivation of various formulae in men- 
suration and the application of the method 
to finding the volume of machine >. 
Ills. 3000 w. All Indus—June, 1908. N 
93620 D. 

Riveted Joints. 

Calculating the Strength of Riveted 
Joints. S. F. Jetter. Showing how such 
calculations can be made by simple arith- 
metic. 4500 w. Power—July 7, 1908. No. 
93530. 

Speed Changing. 

A Speed-Changing Mechanism Without 
Gears. H. M. Russell, Jr. Brief descrip- 
tion of a novel differential movement. Ills. 
800 w. Am Mach—Vol. 31. No. 29. No. 
93787. 

Stresses. 

Guest’s Law on Combined Stresses. C. 
A. Smith. Discusses instances illustrat- 
ing combined stresses, giving results of 
calculations and describing difficult exper- 
iments which have led to the acceptance 
of Guest’s law. Ills. 3500 w. Engng— 
July 10, 1908. No. 93887 A. 

Wheels. 

Designing Wheels for Corliss Engines. 
L. L. Willard. Gives directions for de- 
termining the required diameter and face, 
and for finding the proper weight of 
wheels for various cases. 2000 w. Power 
—July 21, 1908. No. 93844. 

MACHINE WORKS AND FOUNDRIES. 
Aluminium Founding. 

Method of Making Aluminum Castings 
in a Connecticut Foundry. Illustrates and 
describes methods used at Fairfield, Conn. 
2400 w. Brass Wld—July, 1908 No. 
93846. 

Annealing. 

See Furnaces, under MacHINE Works 
AND FouNDRIEs. 

Ball Bearings. 

The Production of Ball Bearings (Die 
Herstellung der Kugellager). Fritz Huth. 
Describes the machines used. Ills. 1500 
w. Serial. 1st part. Zeitschr f Werkzeng 
—June 15, 1908. No. 93653 D. 

Boiler Making. 

Building the Modern High Power 
Boiler. Discusses rivet and plate heating 
practice and effect of high altitudes on 
stack draft. 2500 w. Ir Trd Rev—July 
30, 1908. No. 94052. 

Design and Construction of a Marine 
Boiler. Describes some of the difficulties 
met in the shop in building a boiler of the 
water-back marine type. 3300 w. Boiler 
Maker—July, 1908. No. 93468. 


Flanging Boiler Plates. Frank B. 


THE ENGINEERING INDEX. 


Kleinhans. The present number illus- 

trates and describes early methods of 

flanging. 1200 w. Boiler Maker—July, 

1908. Serial. 1st part. No. 93460. 
Boring Mills. 

Vertical Turning and Boring Mill at 
the Franco-British Exhibition. Joseph 
Horner. Illustrates and describes a 4 ft. 
mill having novel features; notably a 
chain-drive to a worm which turns the 
table. 1500 w. Engng—July 17, 1908. 
No. 93983 A 

Brass Founding. 

The Leakage of Castings Under Pres- 
sure. Considers some of the causes of 
leakage and the best methods of remedy- 
ing the trouble. Ills. 1400 w. Brass Wld 
—July, 1908. No. 93849. 

Improving the Appearance of Cheap 
Brass. Walter J. May. Helpful sugges- 
tions for the treatment of castings. 900 
w. Prac Engr—July 17, 1908. No. 
93971 A. 

Prolonging the Life of Crucibles. Dud- 
ley A. Johnson. Read before the Am. 
Brass Found. Assn. Suggestions for im- 
provement in crucible manufacture and 
use. 2000 w. Foundry—July, 1908. No. 
93575: 

See also Electro-Plating, under ELEC- 
TRICAL ENGINEERING, Etectro- 
CHEMISTRY. 

Brazing. 

Brazing (Das Hartloten). August Bau- 
schlicher. Discusses applications, methods 
and appliances. Ills. 3500 w. Zeitschr 
f Werkzeng—June 15, 1908. No. 93654 D. 

Castings. 

Large Castings (Grosse Guszstiicke). 
C. Irresberger. A discussion of difficul- 
ties in their production and means of 
overcoming them. Ills. Serial. tst part. 
1800 w. Stahl u Eisen—June 3, 1908. No. 
93634 D. 

Hard Spots in Steel Castings, with an 
Account of Certain Diffusion Phenomena. 
Arthur P. Scott. Detailed account of an 
investigation made of a hard spot en- 
countered in a steel roll. Ills. 5000 w. 
Elec-Chem & Met Ind—July, 1908. Serial. 
Ist part. No. 93456 C. 

Chain Making. 

Making Weldless Chains by the An- 
nular Rolling Method (La Fabrication des 
Chaines sans Soudure par le Procédé du 
Laminage annulaire). Eng. Francois. 
Discusses the process and the product. 
Ills. Serial. 1st part. 5500 w. All Indus 
—June, 1908. No. 93619 D. 

Core Boxes. 

See Molding, under Macu1ne Works 

AND FouNDRIES. 
Drawing Presses. 

See Sheet-Metal Working, under Ma- 

cHINE Works AND Founnrles. 


We supply copies of these articles. See page 982. 
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Straight Floor Car Wheel Foundry. 
Illustrated description of the operating 
methods of the Dickson Car Wheel Co., 
Houston, Texas. 1200 w. Foundry— 
July, 1908. No. 93570. 

Foundries. 

Foundry Plants and Machines for Au- 
tomobile Construction (Giesserei-Anlagen 
und Maschinen fiir den Automobilbau). 
Illustrates and describes many types of 
molding machines and the arrangement 
of a typical foundry for the production 
of automobile castings. 4000 w. Zeitschr 
f Werkzeug—June 25, 1908. No. 93655 D. 

Foundry Materials. 

Ferro-Alloys in the Foundry. W. M. 
Saunders, Read before the Am. Found. 
Assn. Discusses the use of various alloys 
and the properties they impart to cast 
iron. 20900 w. Foundry—July, 1908. No. 
93576. 

Furnaces. 

Small Annealing Furnaces and Muffles. 
Walter J. May. Suggestions for their 
construction and use. Ills. 7oo w. Prac 
Engr—July 3, 1908. No. 93721 A. 

A Twin Chambered High-Speed Fur- 
nace. S. N. Brayshaw. A new patented 
furnace for hardening high-speed steel, 
using either gas or oil for fuel, is illus- 


trated and described. 2500 w. Am Mach 
—Vol. 31, No. 31. No. 94039. 
Grinding. 
Emery Wheels and Their Uses. Hints 


on the situation, use, and application of 
emery wheels. IIIs. 2500 w. Mech Engr 
—July 10, 1908. Serial. 1st part. No. 
93863 A. 

Grinding Disk Tests. Illustrated ac- 
count of tests made by the Gardner Ma- 
chine Co., Beloit, Wis., to determine the 
comparative efficiency of different kinds 
of abrasive disks. 1500 w. Ir Age— 
July 30, 190%. No. 94037. 

Grinding Machines. 

See Shop Appliances, under MACHINE 

Works AND FounprIEs. 
Guns. 

Vickers Ordnance at the Franco- British 
Exhibition. Illustrates and describes im- 
provements represented by these exhibits. 


Plate. 3500 w. Engng—June 26, 1908. 
No. 93560 A. : 
Lathes. 

9%-In. High-Speed All-Geared Lathe. 


Illustrated description of a lathe shown 
by the Colchester Lathe Co., 
Franco-British exhibition. 1500 w. Engng 
—June 19, 1908. No. 93427 A 

Sliding, Surfacing, and Screw-Cutting 
Lathe; Franco-British Exhibition. Illus- 
trated description of a lathe of this type 
exhibited by M. Emile Chonanard. 500 
w. Engng—June 10, 1908. No. 93426 A. 


We supply copies of these articles. 
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Machine Tools. 

The Franco-British Exhibition. Calls 
attention to some interesting exhibits in 
the British machinery section. 3300 w. 
Engng—July 17, 1908. No. 93980 A. 

Some Interesting German Machine 
Tools. J. W. Carrel. Illustrates and 
describes tools showing originality of de- 
sign. 2000 w. Am Mach—Vol. 31. No. 
31. No. 94041. 

A Noteworthy Combination Machine 
Tool. Illustrates and describes a machine 
capable of a great variety of work on 
heavy castings. 1200 w. Am Mach—Vol. 
31. No. 28. No. 93585. 

All-Gear Drives for Machine Tools. 
Thomas R. Shaw. Illustrates and de- 
scribes some of the most recent exam- 
ples of this style of drive. 1500 w. Mech 
Engr—July 10, 1908. Serial. part. 
No. 93861 A. 

Special Machines and Tools Used in 
Upright Drill Manufacture. Illustrates 
and describes interesting special tools used 
in a shop at Rockford. Ill. 3500 w. Mach, 
N Y—July, ro08. No. 93460 C. 

Special Tools and Appliances for the 
Manufacture of Automobile Parts (Spe- 
zial Maschinen und Vorrichtungen fiir die 
Herstellung von Automobilteilen). Ernst 
Valentin. A profusely illustrated article 
describing European machines and meth- 
ods. Serial. rst part. 4000 w. Zeitschr 
f Werkzeng—June 15, 1908. No. 93652 D. 

Milling Machines. 


The Milwaukee High Power Miller. II- 
lustrated description of the Milwaukee 
No. 3-B universal milling machine. 3500 
w. Ir Age—July 30, 1908." No. 94035. 

An English Milling Machine with Inde- 
pendent Belt Feed. I. W. Chubb. Tllus- 
trated description. 700 w. Am Mach— 
Vol. 31. No. 29. No. 93785. 

A design for a Plain Milling Machine. 
H. F. Noyes. Illustrates a machine with 
a constant belt speed with sixteen changes 
and all gears in oil. 1200 w. Am Mach 
—Vol. 31. No. 29. No. 93784. 

A Double-Spindle Spline Milling Ma- 
chine. Illustrated description of a novel 
machine with two cam-controlled spindles 
and reciprocating table for feeding the 
work between the cutters. 2000 w. Am 
31. No. 27. No. 93473. 

Moldin 

All- oo Molding of Turbine Rings. 
Joseph Horner. Illustrated description of 
the design and construction of core boxes 
and methods of molding. 1200 w. Am 
Mach—Vol. 31. No. 28. No. 93588. 

Molding Machines. 

A Multiple Molding Machine. James 
Cooke Mills. Illustrates and describes 
the invention of John A. Rathbone. 700 
w. Sci Am—July 18, 1908. No. 93708. 


See page 982. 
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Bonvillian & Ronceray Molding Ma- 
chines (Ein neues Formverfahren und 
seine Maschinen Patent Bonvillian & 
Ronceray). A. F. Hager. Illustrated de- 
scription of various machines. 3000 w. 
Zeitschr d Oest Ing u Arch Ver—June 
26, 1908. No. 93658 D. 

See also Foundries, under MAaAcHINE 
Works AND FounpRIEs. 

Molding Sands. 

Relative Values of the Physical and 
Chemical Examinations of Molding 
Sands. Heinrich Ries. Read before the 
Am. Brass Found. Assn. Gives evidence 
leading to the conclusion that the physical 
tests are far more important. 2500 w. 
Foundry—July, 1908. No. 93573. 

Pattern Making. 
Patterns for Twin Locomotive Cylin- 


ders. C. Patton. Illustrates and describes 
methods used. tooo w. Am Mach--Vol 
31. No. 31. No. 94040. 


Pipe Founding. 

Progress in Pipe Founding (Neuerun- 
gen in Rodhrengiessereien). Oskar Sim- 
mersbach. A review of recently intro- 
duced processes and appliances. Ills. 3500 
w. Stahl u Eisen—June 17, 1908. No. 
93636 D. 

Saws. 

The Teeth of Circular Saws (Ueber dic 
Zahnung von Kreissagen). D. Dominicus. 
Illustrates many tooth forms and discusses 
their efficiency and application to various 
classes of work. 2000 w. Zeitschr f Werk- 
zeng—June 5, 1908. No. 93650 D. 

Sheet-Metal Working. 

Sheet-Metal-Working Tools the 

Franco-British Exhibition. Joseph Hor- 


ner. Tllustrated description of interesting 
exhibits. 3000 w. Engng—July 10, 1908. 
No. 93888 A. 


Shop Appliances. 

Some Special Tools Used in Italian 
Shops. E. Domon. Illustrates and de- 
scribes ingenious fixtures used in machin- 
ing carburetters, etc. 1400 w. Am Mach 
—Vol. 31. No. 28. No. 93587. 

Tools and Equipment in Structural 
Shops. George P. Thomas. Suggestions 
of value. Also general discussion. 6500 
w. Pro Engrs’ Soc of W Penn—TJuly, 
1908. No. 94023 D. 

The Aerochuck and a Few of Tts Many 
Uses. E. F. Lake. Illustrated descriptions 
of chucks and clamps which are opened 
and closed by compressed air, explaining 
their usefulness. 2000 w. 
Vol. 31. No. 30. No. 93015. 

Tools and Methods of the E. Howard 
Watch Co. F. A. Stanlev. Tllustrates and 
describes grinding machine and miller at- 
tachments and some bench lathe and other 
appliances used in connection with accur- 
ate watch work. 3000 w. Am Mach— 


We supply copies of these articles. 


Am Mach—, 


THE ENGINEERING INDEX. 


Vol. 31. 
93783. 

See also Machine Tools, under Ma. 

CHINE Works AND FouNDRIES. 
Shop Hygiene. 

The Idea of Personal Hygiene in In- 
dustry (La Notion de l'Hygiéne individu 
elle dans I’Industrie). A. Beauquis. Dis 
cusses the moral obligation on employers 
to secure sanitary surroundings for work- 
men and the economic effects of industrial 
betterment. 4500 w. Rev d’Econ Indus— 
June, 1908. No. 93602 D. 

Shop Practice. 


Machining a Crankshaft for a Three- 
Throw Pump. S. Laurence. Prize paper. 
Illustrated detailed description of the 
work. 1200 w. Mech Wld—July 1o, 1908. 
No. 93860 A. 


The Development of Mechanical Move- 
ments. J. G. Vincent. Describes the lay- 
ing out of metal parts accurately by means 
of master plates bored to centers corre- 
sponding to those found in the machine 
frames. 2000 w. Am Mach—Vol. 31. 
No. 27. No. 93476. 

The Product and Methods of European 
Locomotive Works. Charles R. King. 
This third and concluding article of a 
series considers principally the machine 
tools and shop methods in practice in Italy 


No. 29. Serial. Ist part. No. 


and on the Continent. Ills. 3500 w. En- 
gineering Magazine—Aug., 1908. No. 
94014 B. 
Shops. 

The New Works of Messrs. Peter 


Brotherhood, Ltd. Illustrated description 
of the new works at Peterborough, for 
the manufacture of engines, air compres- 
sors, etc. Plate. 3000 w. Engng—July 
17, 1908. No. 93981 A. 

Automobile Shops (Automobil-Fabrik- 
anlagen). Ernst Valentin. Enumerates 
and discusses the various departments of 
an automobile works and comments on the 
organization necessary. Ills. 2500 w. 
Zeitschr f Werkzeng—June 15, 1908. No. 
93651 D. 

Shop Ventilation. 

Purity of Air in Factories (La bonne 
Aération des Ateliers). M. Perbost. A 
discussion of ventilation problems in re- 
lation to the effect of impure air on work- 
men. ‘3500 w. Serial. tst part. Rev 
Indus—June, 1908. No. 93603 D. 

Taps. 

Special and Adjustable Taps. Erik 
Oberg. Illustrates and describes a num- 
ber of forms. 2500 w. Mach, N Y— 
July, t908. No. 93461 C. 

Tempering. 

Hardening High-Speed Steel Tools by 
the Barium-Chloride Process. O. M. 
Recker. A working description of the 
operations and appliances needed. _ Tils. 


See page 982. 
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3000 w. Engineering Magazine—Aug., 
1908. No. B. 
Tools. 

Making and Using of High-Speed Steel 
Tools. A. L. Valentine. Discusses the 
composition of the metal, results of prac- 
tical work, and other matters relating to 
this material. 4000 w. Am Mach—Vol. 
31. No. 93474. 

Wire Drawing. 

A New Friction Block for Wire Draw- 
ing Frames. Illustrated description of the 
Carroll friction block which has a fric- 
tion clutch of the coil type designed to 
meet the requirements of wire-drawing. 
2500 w. Ir Age—July 30, 1908. No. 
94036. 

Woodworking Machines. 

Machines for Making Slack-Barrels. II- 
lustrated description of special machinery 
for making barrels for Portland cement. 
1500 w. Engng—June 26, 1908. No. 
93562 A. 

MATERIALS OF CONSTRUCTION. 


Alloys. 

Magnalium. Notes on the valuable 
characteristics of this aluminum alloy. 
1300 w. Mach, N Y—July, 1908. No. 
93459 C. 

New Applications of Electro-Metallur- 
gical Alloys. Ad. Jouve. Abstract of a 
paper read before the Faraday Soc. Con- 
cerning the production of material capa- 
ble of resisting acids. 700 w. Ir & Coal 
Trds Rev—June 26, 1908. No. 93568 A. 

Alloy Steels. 

The Static and Dynamic Properties of 
Steels. W. L. Turner. On the need of 
thorough investigation of different alloy 
steels, reporting test results obtained by 
the writer. 4000 w. Ir Age—July 2, 1908. 
No. 93465. 

Aluminium. 

See Aluminium Founding, under Ma- 

CHINE WorK AND FounnnRIES. 
Bronze. 

The Metallurgy of the Bronze Age. W. 
M. Corse. Read before the Am. Brass 
Found. Assn. A discussion of the bronze 
age in Europe, including a reference to 
early practice and mixtures. 3000 w. 
Foundry—July, 1908. No. 93571. 

Heat Insulation. 

The Conductivity of Heat Insulating 
Materials (Die Warmeleitfahigkeit von 
Warmeisolierstoffen). Wilhelm Nusselt. 
Gives the results of tests on a number of 
materials. Ills. Serial. «st part. 5500 
w. Zeitschr d Ver Deutscher Ing—June 
6, 1908. No. 93682 D. 

Manganese Bronze. 

Manganese Bronze. C. R. Spare. From 
a paper read before the Am. Soc. for Test 
Materials. Concerning the value of this 
metal, the testing methods, use and de- 


mands. 1200 w. Ir Age—July 30, 1908. 
No. 94038. 


Metallography. 


Note on the Structure of a Brittle Sheet 
of Very Low Carbon Steel. Albert Sau- 
veur. Illustrated description of a peculiar 
structure. 400 w. Elec-Chem & Met Ind 
—July, 1908. No. 93453 C. 

A Laboratory Experiment to Illustrate 
the Changes in Magnetic Properties Oc- 
curring at the Thermal Critical Points in 
Steel. H. M. Boylston. Describes the 
method and apparatus used, giving sug- 
gestions for the practical application of 
the principle involved. 1300 w.  Elec- 
Chem & Met Ind—July, 1908. No. 93454 C. 


The Carbon-Iron Diagram. Henry M. 
Howe. Gives the reasons which led to 
Roozeboom’s form of the diagram, and 
those that led to the replacing it with 
the double diagram. Also considers the 
graphite-iron diagram and related mat- 
ters. 21000 w. Bul Am Inst of Min 
Engrs—July, 1908. No. 94026 E. 

A Contribution to the Study of Steels 
Containing Phosphorus (Contribution a 
l'Etude des Aciers Phosphoreux). M. 
J. de Kryloff. A metallographic study 
of the effects of various amounts of 
phosphorus on the properties of steel. 
Ills. 1300 w. Rev de Métal—June, 1908. 
No. 93607 E + F. 


Steel. 


Loop Eyes and Upset Ends on Steel 
Rods. Malverd A. Howe. A report of 
tests made to get information as to causes 
of failure. 800 w. R R Age Gaz—July 
31, 1908. No. 94054. 


Wood. 


Tests of Vehicle and Implement 
Woods. H. B. Holroyd and H. S. Betts. 
Gives results of tests made to obtain a 
better knowledge of their mechanical 
properties. Ills. s600 w. U S Dept of 
Agri—Cire 142—No. 93758 N. 


MEASUREMENT. 


Dynamometers. 


The Rotation Dynamometer ( Jinanm6- 
metre de Rotacion sistema M. Donat 
Banki). César Serano. Illustrates and 
gives a mathematical analysis of the de- 
sign. 3000 w. Energia Elec—June 25, 
1908. No. 93632 D. 


Hardness. 


Notes on the Rebounds of a Ball and the 
Information They May Give as to the 
Hardness and Elasticity of Bodies (Re- 
marques sur les Rebondissements d’une 
Bille et les Renseignements qu’ils peuvent 
donner sur la Dureté et l’Elasticité des 
Corps). M. de Fréminville. Refers to the 
Shore sclerometer. Also discussion by 
M. M. Breuil, Mauer, and Mesnager. 9000 
w. Rev de Métal—June, 1908. No. 93600 
E + F. 


We supply copies of these articles. See page 982. 
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Testing Materials. 


The Testing of Alloys. W. B. Parker. 
Read before the British Found. Assn. A 
general survey of the subject with illus- 
trations from the writer’s experience. Ils. 
6000 w. Engng—July to, 1908. No. 
93804 A. 

Notched-Bar Impact Tests. Deals with 
a report presented by Dr. Ing. Ehrensber- 
ger, of Essen, to the Deutsche Verband 
fiir Material-priifungen. Ills. 2000 w. 
Engng—June 19, 1 No. 93424 A. 

Board of Trade Rules for Boiler Mate- 
rials. A copy of circular, No. 1443, deal- 
ing with the manufacture and testing of 
steel material intended for boiler and ma- 
chinery under Board of Trade Survey. 
3000 w. Mech Engr—July 10, 1908. 
93862 A. 

Instructions to Surveyors. Circular, No. 
1443, issued by the Marine Department of 
the Board of Trade, dealing with the 
manufacturing and testing of steel mate- 
rial intended for boilers and machinery. 
2200 w. Engr, Lond—July 3, 1908. No. 
93734 A 


POWER AND TRANSMISSION. 
Air Compressors. 


Compressing Air by an _ Improved 
Method. Jos. H. Hart. Information con- 
cerning the bucket pumps system of com- 
pressing air for mining work. 2200 w. 
Min Wld—July 25, 1908. No. 93957. 
Compressed Air. 

See Pipe Flow, under CIVIL ENGI- 
NEERING, Water Suppty. 

Costs. 

The Cost of Power. W. N. Polakow. 
Discusses the correct method of determi- 
nation and what it must show. 1500 w. 
Power—July 14, 1908. No. 93749. 

Electricity in a Belgian Steel Werks. 
Illustrated description of the equipment 
of extensive steel works of Tilleur, Bel- 
gium. 2500 w. Elec Wld—July 25, 1908. 
No. 93912. 
Electric Driving. ( 

Converting Hand-Blown Organs. J. W. 
Warr. Sketches and description of meth- 
ods used in adapting hand-worked organs 
to use electric motors. 1500 w. Elec Rev, 
Lond—June 26, 1908. No. 93555 A. 

Flywheels versus Storage Batteries for 
Equalizing Fluctuating Loads. G. C. Al- 
lingham. Shows the limitations of fly- 
wheel storage, and the advantage of em- 
ploying storage batteries. 1300 w. Flect’n, 
Lond—July 10, 1908. No. 93873 A. 

Gas Power. 

Power Transmission. Prof. C. A. Smith. 
A comparative study of the merits of gas 
and electricity as applied to modern prob- 
lems. 3000 w. Cassier’s Mag—July, 1908. 
No. 93448 B. 


THE ENGINEERING INDEX. 


Gearing. 

See Machine Tools, under Macuine 

Works AND Founpries. 
Power Plants. 

Works Engine Houses. Arthur Titley. 
An illustrated discussion of power-plant 
design for manufacturing and engineering 
plants. 2000 w. Cassier’s Mag—July, 
1908. No. 93441 B. 

Building a Power Plant. John H. Ryan. 


Describes a concrete example; the build- 
ing and equipment. Ills. 4500 w. Power 
—July, 1908. Serial. rst part. No. 93851. 


Power Plant of the Bryant Paper Com- 
pany. George H. Chandler. Outline de- 
scription of the steam plant of a large 
mill in Michigan. Ills. 1000 w. Power— 
July 21, 1908. No. 93842. 

See also Coal Handling, under Power 
AND TRANSMISSION, 

Shafting. 


Sizes of Shafts Without Mathematics. 
John H. Barr. Gives a chart for rapidly 
solving problems involved in designing or 
checking shafts, explaining its use. 3000 
w. Power—June 30, 1908. No. 934309. 

STEAM ENGINEERING. 
Boiler Cleaning. 

Cleaning Water-tube Boilers. Maurice 
W. Campbell. Directions for cleaning. 
1200 w. Power—July 21, 1908. No. 93843. 

Boiler Efficiency. 


Boiler Efficiency. Walter Jones. From 
a paper before the (British) Inst. of 
Heat. & Vent. Engrs. An analysis of the 
ratings of house-heating boilers. 2500 w. 
Heat & Vent Mag—July, 1908. No. 93904. 

See also Smoke Prevention, under 
STEAM ENGINEERING. 

Boiler Feeding. 

Automatic Boiler-Feed Controlling Ap- 
paratus. Illustrated description of an ap- 
pliance recently shown at Olympia. tooo 
w. Engng—July ro, 1908. No. 93803 A. 

Boiler Furnaces. 

See Fuels, under StrAmM ENGINEERING. 
Boiler Management. 

See Fuels, under Steam ENGINEERING. 
Boiler Repairs. 

Some Boiler Troubles and Their Reme- 
dies. Frank Collins. Discusses various 
troubles, suggesting remedies. 2500 w. 
Boiler Maker—July, 1908. No. 93467. 

Boiler Settings. 

Cement and Conerete for Boiler Set- 
ting. R. TI. Blakney. Directions for the 
work with suggestions. Tlls. 800 w. 
Power—July, 1908. No. 93850. 

Boiler Tubes. 

Bursting and Collapsing Pressures of 
Boiler Tubes. Ulrich Peters. Gives for- 
mul, illustrating their use by examples. 
500 w. Power—June 30, 1908. No. 93440, 


We supply copies of these articles. See page 982, 
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Condenser Water. 

See Cooling Sprays, and Cooling 

Towers, under HEATING AND COOLING. 
Engine Design. 

Design of Corliss Engine Crossheads. 
L. L. Willard. Illustrates and describes 
different types, commenting on the merits 
of each. 1000 w. Power—July 7, 1908. 
No. 93533- 

See also Wheels, under Macuine ELeE- 
MENTS AND DgsIGN. 

Engine Erection. 

Lining-up a Horizontal Engine. 
Strother. Explains methods.  IIls. 
w. Power—July 7, 1908. No. 93535. 

Engines. 

The Lentz Compound Engine.  IIlus- 
trated detailed description of a compound 
drop valve steam engine. 1000 w. Engr, 
Lond—July 10, 1908. No. 93897 A. 

Fuels. 

Chemistry of Combustion. Charles F. 
Mabery. Read before the Int. Assn. for 
the Preventidn of Smoke. Discusses the 
transformation of energy, as related to 
combustion. 4000 w. Ind Wld—July 13, 
1908. No. 93737. 

Fuel and Boiler Room Economics. C. 
H. Benjamin. Abstract of a paper before 
the Int. Assn. for the Prevention of 
Smoke. Suggestions on the installation 
of the plant, purchase and burning of 
fuel, etc. 2000 w. Power—July 28, 1908. 
No. 93990. 

The Heat of Fuels and Furnace Effi- 
ciency. William D. Ennis. Defines heat, 
explaining how chemical composition de- 
termines heating value, and discusses 
other factors of combustion. 5000 w. 
Power—July 14, 1908. No. 93750. 

Specifications for Steam Coal. A. C. 
Cunningham. Gives a_ specification be- 
lieved to be reasonable and just, with ex- 


Cc. x. 
1500 


planation of the requirements, and the 
writer’s experience. 3000 w. Jour Am 
Soc of Nav Engrs—May, 1908. No. 


94000 H. 

Use of Wood as Fuel for Steam Boil- 
ers. J. A. Johnston. Discusses the calor- 
ific value of various woods, the kind of 
furnace required, the size of chimney, and 
other conditions forming good practice. 
2500 w. Power—June 30, 1908. No. 
93436. 

Fuel and Its Future. Vivian B. Lewis. 
This first lecture gives an outline of the 
fuels used and their development, and in- 
formation relating to them. 4400 w. Jour 
Soc of Arts. July 17, 1908. Serial. rst 
part. No. 93063 A. 

Fuel Testing. 

The Investigations of Fuels and Struc- 
tural Materials by the Technologic Branch 
of the United States Geological Survey. 
Joseph A. Holmes, A report and histor- 


We supply copies of these articles. 


Thermic Accumulators. 


Turbine Auxiliaries. 


Turbines. 


ical sketch. 8000 w. Bul Am Inst of Min 
Engrs—July, 1908. No. 94027 D 
Smoke Prevention. 
City Supervision of New Boiler Plants. 
A discussion of Robert H. Kuss at the 
convention of the Int. Assn. for the Pre- 
vention of Smoke. 4000 w. Eng Rec— 
July 11, 1908. No. 93703. 
Steam Jets and Their Uses. A. W 
Puddington. Read before the Int. Assn. 
for the Prevention of Smoke. Considers 
the use of the steam jet blast to secure 
perfect combination and prevent smoke. 
3500 w. Ind Wld—July 13, 1908 No. 
93738. 
Steam Generation. 
Modern Steam: Its Generation and 
Uses. Robert Bailie. Presents facts and 
suggestions from recent experience. IIs. 
3000 w. Jour W of Scotland Ir & St 
Inst—March, 1908. No. 94008 N 
Steam Pipes. 
Emergency Repairs to Steam Pipes. 
William Kavanagh. Devices for stopping 


leaks in pipes are illustrated and de- 
scribed. 1000 w. Elec Wld—July 4, 1908. 
No. 93480. 

Superheating. 


Effects on Superheating Moist Steam. 
J. C. William Greth. Gives reasons why 
boilers must deliver dry steam to obtain 
the hest results from superheating. 4500 
w. Power—July 7, 1908. No. 93534 

See also Superheaters, under MARINE 
AND NAVAL ENGINEERING; and 
Superheating, under RATLWAY ENGI- 
NEERING, Motive Power anno Egutp- 
MENT. 


The Halpin Thermic Accumulator and 
Its Applications (L’Accumulateur Ther- 
mique Halpin et ses Applications). M. 
Izart. A discussion of the practical re- 
sults obtained by its use. Tlls. 2500 w. 
Rev de Mécan—June, 1908. No. 93613 
E+F 


Troubles with Steam Turbine Auxil- 
iaries. Walter B. Gump. Describes a case 
where the circulating pump failed to meet 
the guarantee, the investigation and 
changes. 2000 w. Power—July 14, 1908. 
No. 93751. 


Some Points to Be Considered in the 
Purchase of Steam Turbines. John Hays 
Smith. Brief consideration of features 
that assist in selection. 1600 w. Elec 
Age—July, 1908. No. 9347 

Centrifugal Force on Steam in Turbine 
Blading. Frank Foster. Investigates the 
nature of these centrifugal forces, consid- 
ering their probable effects on the flow of 
steam through the blading. 800 w. Engr, 
Lond—July 17, too&. No. 93978 A. 


See page 82. 
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The Zoelly Steam-Turbine. Illustrated ; 


detailed description of this turbine and in- 
formation relating to it. Plates. 6000 w. 
Engng—July 3, 1908. No. 93731 A. 

The Development of the Zoelly Turbine 
(Die Entwicklung des “Zoelly”-Dampftur- 
binenbaues). Illustrates and describes a 
number of installations. 2500 w. Die 
Turbine—June 5, 1908. No. 93668 D. 

Steam Turbines (Dampfturbinen). Wil- 
helm H. Eyermann. The first part gives 
a general discussion of the various types. 
Ills. Serial. 1st part. 3000 w. Flektro- 
tech Zeitschr—June 11, 1908. No. 93692 D. 

Valve Setting. 

Setting the Valves of the Wright Steam 
Engine. Hubert E. Collins. Directions 
for setting the gridiron valves. Ills. 3000 
w. Power—July 7, 1908. No. 93531. 
TRANSPORTING AND CONVEYING. 

Ash Handling. 

See Coal Handling, under Power anp 

TRANSMISSION. 
Coal Handling. 

The Storage and Handling of Coal and 
Ashes in Power Plants. Werner Boecklin. 
Illustrates and describes mechanical ap- 
pliances substituted for manual labor, and 
discusses requirements of storage. 2500 w. 
Cassier’s Mag—July, 1908. No. 93445 B. 

Cranes. 

The Design of a Foundry Crane (Be- 
rechnung eines Giessereikranes). Adolf 
Knelles. Gives a complete mathematical 
demonstration of the method of design- 
ing a jib crane for heavy service. Ills. 
Serial. Ist part. 1200 w. Elektrotech. 
Rundschau—June 4, 1908. No. 93675 D. 

Flange Friction in Hoisting Machinery 
(Die Spurkranzreibung bei Hebezeugen). 
FE. Hillbrand. Discusses mathematically 
the friction due to the flanges of the 
wheels on which revolving and traveling 
cranes run. Ills. 2000 w. Elektrotech u 
Maschinenbau — June 21, 1908. No 
93679 D. 

Dock Machinery. 

New Hydraulic Equipment for the Al- 
bert Dock, Hull. Illustrates and describes 
a new hydraulic 25-ton coal hoist and a 
40-ton hydraulic coaling crane recently 
introduced. 1200 w. Engr, Lond—June 
19, 1908. No. 93435 A. 

Elevators. 

Electric Elevators for High Buildings. 
John D. Ihlder. Illustrates and describes 
a new type of elevator, especially suited 
for high rises and great speeds. General 
discussion. 7000 w. Jour W Soc of 
Engrs—June, 1908. No. 94020 D. 

See also Garages, under AuToMoniLrs. 

Escalators. 

A Moving Stairway in the Quai d’Orsay 

Station (Installation d'un Escalier a 


Marches Mobiles dans la Gare du Quai 
d'Orsay). Ch. Jullien. Illustrated de- 
scription of the mechanism. Plates. 2200 
w. Rev Gen d Chemins de Fer—June, 
1908. No. 93616.G. 


MISCELLANY. 


Aeronautics. 


Flying Machines for Warfare. Edi- 
torial discussion of their value, concluding 
that it is exceedingly doubtful. 1500 w. 
Eng News—July 30, 1908. No. 94045. 

First Successful Flights of Bleriot's No. 
8 Monoplane. Brief illustrated account. 
500 w. Sci Am—July 18, 1908. No. 
93800. 


Experiments with a Helicopter. Otto 
G. Luyties. An illustrated description of 
experiments made to collect data for the 
construction of rotary flying machines. 
2000 w. Sci Am—July 11, 1908. No. 
93598. 

Helicopter and Aeroplane. Otto G. Luy- 
tics. Aims to present the advantages of 
rotary machines, and to show the me- 
chanical efficiency is higher than that of 
the aeroplane. 3500 w. Sci Am Sup— 
July 11, 1908. No. 93701. 

The Speed of an Aeroplane. Dr. A. F. 
Zahm. Explains how it may be deter- 
mined. 1000 w. Sci Am Sup—July 18, 
1908. No. 93803. 


The “June Bug” Aeroplane—A Com- 
petitor for the Scientific American Tro- 
phy. Brief illustrated description of the 
third aeroplane of Dr. Bell’s Acrial Ex- 
periment Association. 800 w. Sci Am— 
July 4, 1908. No. 93480. 

The Winning Flight of the “June Bug” 
Aeroplane for the Scientific American 
Trophy. An illustrated account of the re- 
cent competition and the successful flight 
made by Glenn H. Curtiss. 1200 w. Sci 
Am—July 18, 1908. No. 938or. 


The Soaring Flight of Birds Attained 
Mechanically. Jacques Boyer. Explains 
the solution of the problem as shown by 
Prof. Marcell Deprez. Ills. tooo w. Sci 
Am—July 25, 1908. No. 93928. 

llying Machines and Dirigible Balloons 
(Flugmaschinen und Lenkballons). Herr 
Hildebrandt. A general review of prog- 
ress in aeronautics. Ills. 3500 w. Serial, 
Ist part. Glasers Ann—June 1, 1908. No. 
93656 D. 

Dirigible Aerostats (Les Aérostats diri- 
geables). Paul Renard. The first part 
of the serial gives a general discussion 
of the problem of controlling the direc- 
tion of flight. Ills. Serial. part. 
15000 w. Rev Gen Sci—June 15, 1908. No. 
93618 D. 

Progress in Aeronautics, Particularly 
the Construction of Air Ships (Fort- 
schitte in der Luftschiffahrt, inshesondere 


We supply copies of these articles. See page 982, 
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im Luftschiffbau). Hermann W. L. Moe- 
debeck. A review of recent developments. 
Ills. 3000 w. Zeitschr d Ver Deutscher 
Ing—June 6, 1908. No. 93681 D. 


Aeroplanes, Screw and Wing Machines 
(Drachen-, Schrauben- oder Schwingen- 
flieger). Ansbert Vorreiter. Illustrates 
and describes the designs and discusses 
the performances, of various aeroplanes. 
5000 w. Zeitschr d Mit Motorwagen- 
Ver—June 15, 1908. No. 93673 D. 
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Agricultural Machinery. 

The Royal Agricultural Society’s Show. 
Illustrates and describes the exhibits. 
5000 w. Engng—July 3, 1908. Serial. tst 
part. No. 93732 A. 

Gyroscopes. 

Some Interesting Features Concerning 
Gyroscopes. George T. Hanchett. On the 
law of gyroscopic action and its applica- 
tions. 1200 w. Elec Wld—July 18, 1908. 
No. 93777. 


METALLURGY 


COAL AND COKE. 
Coal Cutting. 

New Machine for Use in Room-and- 
Pillar Work. Illustrated description of 
the Jeffrey Shortwall Machine. 900 w. 
Eng & Min Jour—July 4, 1908. No. 
03543. 

Electrical Coal-Cutting Machines. I. 
W. Hurd. Presents the advantages 
claimed, illustrating and describing well- 
known coal cutters. 9500 w. Elect’n, Lond 
—July 10, 1908. No. 93871 A. 

Coke Ovens. 


An Improved German Coke Oven Sys- 
tem. A description of the von Bauer 
type, which avoids reversals in currents 
and the use of large regenerative cham- 
bers. Ills. 3000 w. Ir Trd Rev—July 30, 
1908. No. 94051. 

Electric Power. 


Is the Electric Current Safe in Coal 
Mines? Rush N. Hosler. Read before 
the Y. M. C. A. Dist. Min. Inst. Shows 
the results of investigations in Europe, 
and discusses the dangers. 3000 w. Eng 
& Min Jour—July 4, 1908. No. 93545. 

Switchgear for Mines. H. W. Clothier. 
I:xplains the requirements and gives illus- 
trated descriptions of lay-outs and switch- 
gear construction. 11000 Elect’n, 
Lond—July 10, 1908. No. 93874 A. 

The Employment of Storage Batteries 
in Colliery Power Stations. William 
Maurice. Explains the advantages gained 
by applying accumulators for equalizing 
the demand. Ills. 3500 w. Elect’n, Lond 
—July to, 1908. No. 93872 A. 

Explosions. 

Effect of Humidity on Mine-Explo- 
sions. Carl Scholz. Gives results of ob- 
servations of conditions noticed during 
15 vears connection with coal-mines. 3300 
w. Bul Am Inst of Min Engrs—-July, 
1908. No. 94028 C. 

Recent Mine Explosions and ‘Their Les 
sons. Thomas K. Adams. Read before 
the Coal Min. Inst. of America. Deals 
with the Naomi, the Monongah, and Darr 


explosions and their probable causes. 6500 
w. Ind Wld—July 27, 1908. No. 93959. 

The Ignition of Fire-damp by Sparks 
Struck from Rock and the Influence of 
Free Hydrogen on Mine Gases (Ueber 
die Entziindlichkeit der Schlagwetter 
durch Stahl und Steinfunken und den 
Einfluss des freien Wasserstoffes auf die 
Grubengase). L. Volf. 2700 w. Oest 
Zeitschr f Berg- u Huttenwesen—June 27, 
1908. No. 93640 D. 

Explosives. 

Government Tests of Mine Explosions. 
An account of an experimental station to 
be erected in the United States for the 
testing of explosives used in coal mines. 
Ills. 2500 w. Sci Am—July 11, t908. No. 
93599. 

The Use of Explosives in Collieries. 
William Maurice. Improvements in ex- 
plosives and the determining factors in 
the ignition of firedamp are discussed, 
and blasting in the presence of coal dust. 
2200 w. Elect’n, Lond—July 10, 1908. No. 
93878 A. 

Formation. 

The Origin of Coal. H. M. Chance. 
Discusses some of the fallacies of ac- 
cepted theories. 2000 w. Eng & Min 
Jour—July 4, 1908. No. 93544. 

Mine Fires. 

Fighting Fire in an Anthracite Coal 
Mine. Devers. An account of 
problems met in fighting a mine fire in 
the Wyoming Valley, Penn. 3500 w. Eng 
& Min Jour—July 11, 1908. No. 93715. 

Ignition Points of Wood and Coal. 
Henry Hall. Brief discussion on the 
question of what heat is required to set 
wood or coal on fire, reporting tests. 1800 
w. Col Guard—July to, to08. No. 93886 A. 

Mine Locomotives. 

Tests of a Benzine Locomotive Motor 
in Fire Damp and Protective Devices 
Against Danger of Fire and Explosion in 
the Use of Such Motors (Versuche mit 
einem Benzinlokomotivmotor in Schlag- 
wettern und Erprobung von Schutzvor- 
richtungen gegen die Feuers- und Explo 


We supply copies of these articles. See page 982. 
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sionsgefahr beim Betriebe solcher Mo- 

toren). Herr Beyling. Ills. 4200 w. 

Gliickauf—June 13, 1908. No. 93644 D. 
Mine Management. 

The Supervision of Mine Workers and 
Means for Ensuring Eight Hours of Ac- 
tual Work (Einrichtung zur Ueberwach- 
ung der Arbeiter in der Grube und Kon- 
trollmassnahmen zur  Gewahrleistung 
einer achtstiindigen Ruhezeit). F. Baum. 
Describes the methods of superintendence 
in vogue at several German collieries. 


Ills. 3500 w. Gliickauf—June 20, 1908. 
No. 93645 D 
Mining. 
Mining in Flat Coal Seams Under 


Heavy Cover. Audley H. Stow. Con- 
siders costs and details of operation. 5500 
w. Eng & Min Jour—July 18, 1908. No. 
93839. 

Longwall Methods of Mining a Coal 
Seam. Lucius W. Mayer. Discusses fea- 
tures of this —— and its advantages. 
4500 w. Eng & Min Jour—July 4, 1908. 
No. 93542. 

Coal Mining by the Retreating Room- 
and-Pillar System. Harvey J. Nelms. 
Plan of development with description. 800 
w. Eng & Min Jour—July 4, 1908. No. 
93541. 

A Method for Working a Thick Coal 
Seam. Granville Poole. Describes the 
difficulties, and method of working under 
unfavorable conditions. 1500 w. Eng & 
Min Jour—July 4, 1908. No. 93540. 

The Advantages of Flushing in Coal 
Mining. Lucius W. Mayer. Discusses the 
value of the system, and practice in the 
United States and Europe. Ills. 3000 w. 
Eng & Min Jour—July 4, 1908. No. 93538. 

Mining Legislation. 

Protection of Mines and Miners. James 
C. Beebe. Aims to give an idea of what 
is necessary in the way of legislation to 
protect the lives of the men and the 
property of the operator. 4000 w. Mines 
& Min—July, 1908. No. 93517 C. 

Missouri. 

Coal Mining Methods in Randolph 
County, Mo. J. J. Rutledge. Describes 
the deposits and details of methods of 
working. Ills. 1800 w. Eng & Min Jour 
—July 4, 1908. No. 93539. 

Peat. 

Electricity from Peat Gas. An illus- 
trated account of a scheme being project- 
ed in Ireland. 1500 w. Sci Am Sup—-July 
25, 1908. No. 93920. 

Peat Coal. Remarks on the efforts to 
develop a means of utilizing peat and lig- 
nite and the requirements, giving an iJlus- 
trated description of the “Ekenberg” 
process which claims to have solved the 
problem. 3500 w. Ir & Coal Trds Rev— 
July 17, 1908. No. 93988 A. 


We supply copies of these articles. 
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Rescue Appliances. 

Requirements of a _Breathing-Appa- 
ratus for Use in Mines. Walter E. Min- 
gramm. Illustrates and describes the 
Draeger apparatus, and its use. 2000 w 

Bul Am Inst of Min Engrs—July, 1908. 
No. 94029 C. 


The Rescue Brigade and _ Service 
Wagon of the Hibernia Company 
(Truppe und Geratewagen der Berg- 


werksgesellschaft Hibernia fiir den Ret- 
tungsdienst). F. Hajemann. Gives very 
detailed lists of the tools, chemicals, and 
appliances kept on hand. Ills. 2100 w. 
Gliickauf—June 6, 1908. No. 93643 D. 

The Combined Volunteer Fire and 
Rescue Brigade of the Rheinpreussen 
Mine at Homberg (Die vereinigte Berufs- 
feuerwehr und freiwillige Rettungstruppe 
der Zeche Rheinpreussen bei Homberg a. 
Rhein). O. Dobbelstein. Describes the 
organization, station and appliances, giv- 
ing the cost. Ills. 2200 w. Gliickauf— 
June 6, 1908. No. 93642 D. 

The Central Rescue Station at Beuthen, 
Upper Silesia, and the Development of 
Rescue Methods in this District (Dic 
Zentralstelle fiir Grubenrettungswesen in 
Beuthen O. S. mit besonderer Beriick 
sichtigung der Entwicklung des Gruben 
rettungswesens im oberschlesischen Indus 
triebezirk). Herr Mandel. Describes thc 
station, organization, rescue apparatus, 
training methods, etc. Ills. 4200 w. 
Gliickauf—June 6, 1908. No. 93641 D. 

Screening. 

New Screening Plant at Crigglestone 
Collieries. Illustrated description of a 
new installation at these English col- 
lierier. 1500 w. Ir & Coal Trds Rev— 
July 3, 1908. No. 93736 A. 


COPPER. 
Allovs. 
See same title, under MISCELLANY. 
Bolivia. 
Some Special Features of Practice at 
the Corocoro Copper Mines, Bolivia. G. 
Preumont. Explains the use of dry-wall 
masonry for underground mining works, 
and other unusual practices due to the 
absence of timber and of mineral fuel. 
1500 w. Min Jour—June 20, 1908. No. 
93423 A. 


Costs. 
The Cost of Producing Copper in 
Arizona. James Ralph Finlay. Shows 


low costs in chief districts due to rich- 
ness of ore. 1500 w. Eng & Min Jour 
—July 4, 1908. No. 93547. 

Cost of Producing the World’s Supply 
of Copper. James Ralph Finlay. Divides 
the mines into three classes, and compares 
the costs per pound of metal for each 
class. 4000 w. Eng & Min Jour—July 2s, 
1908. No. 93951. 


See page 982. 


q 
“ai 
| 
: 
| 


Idaho. 

See same title, under GoLp AND SILVER. 
Mexico. 

See same title, under Gotp AND SILvER. 
Montana. 

Extensions of the Butte Copper Camp. 
Horace J. Stevens. Information concern- 
ing the Butte and Buxton tract. 1500 w. 
Min Jour—July 11, 1908. No. 93884 A. 

Production 

The World’s Copper Supplies in 1907. 
John B. C. Kershaw. Gives the present 
state of the copper-producing industry in 
various parts of the world, and reviews its 
past growth and fluctuations. 1200 w. Cas- 
sier’s Mag—July, 1908. No. 93442 B. 

Queensland. 

The Many Peaks Mine. J. Bowie Wil- 
son. An account of this copper mine which 
has recently come into prominence. 2500 
w. Aust Min Stand—June 3, 1908. No. 
93552 B. 

Smelter Contracts. 


Ore Contracts from the Smelter’s 
Standpoint. Clarence A. Grabill. Shows 
that smelting involves many items of cost 
which cannot apportioned under a flat 
rate. 4500 w. Eng & Min Jour—July II, 
1908. No. 93712. 

Smelter Smoke. 

Smoke in Smelting Works. E. H. Mes- 
siter. A discussion of the causes, and 
methods of disposing of it. 1600 w. Min 
& Sci Pr—July 4, 1908. No. 93581. 


GOLD AND SILVER. 
Alaska. 

Mining the Treadwell Lode. T. A. Rick- 
ard. An account of the methods adopted 
in the mining of wide ore bodies without 
the aid of timbers. An unusually large 
low-grade deposit of gold ore. Ills. 2000 
w. Min & Sci Pr—July 18, 1908. No. 
93903. 

Australia. 

See Tellurium, under Mr1nor MINER- 
ALS; and Zinc Milling, under Ore Dress- 
ING AND CONCENTRATION. 

Cobalt. 

Cobalt, Ontario. H.. B. Smith. An il- 
lustrated article describing methods of 
prospecting, mining, etc. 1200 w. Min & 
Sci Pr—June 27, 1908. No. 93499. 

Ores and Rocks of the Cobalt Region. 
R. E. Hore. Gives results of field and 
laboratory study. 1800 w. Can Min Jour 
—July 1, 1908. No. 93514. 

Production and Dividends of the Co- 

balt Mines. Alex. Gray. Information in 
regard to output, dividends, etc., of the 
various producing companies. 2200 w. 
Min Wld—July 18, 1908. No. 93834. 

Cobalt Mines of To-day. Alexander 
Gray. Gives a brief account of a number 
of mining properties and general conclu- 


We supply copies of these articles. See page 982. 


MINING AND METALLURGY. 973 


sions. Map. 3000 w. Min Jour—June 27, 
1908. No. 93559 A. 

See also Nickel, under Minor Muin- 

ERALS. 
Colorado. 

Treasure Mountain, Colorado. C. W. 
Purington. Interesting description of the 
characteristics of the quartz-filled veins in 
the Silverton region. Ills. 2500 w. Min 
& Sci Pr—July 4, 1908. No. 93580. 

See also Dredging, under GoLtp ANpD 
SILVER. 

Cyaniding. 

Veta Colorado Cyanide Mill, Parral, 
Mexico. Claude T. Rice. Describes treat- 
ment by cyanidation of silicious silver 
ores, using fine grinding, agitation, and fil- 
tration. Ills. 2500 w. Eng & Min Jour— 
July 18, 1908. No. 93837. 

Cyanidation in the Malay States. H. F. 
Lofts. An account of the plant of the 
Raub Pahang mine, at Raub Pahang, F. 
M. S. 1300 w. Jour Chem, Met & Min 
Soc of S Africa—May, 1908. No. 93853 E. 

Dredging. 

Dredging Placer Gravels at Brecken- 
ridge, Colorado. Arthur Lakes, Sr. Il 
lustrates and describes the ground worked 
and the construction and operation of the 
dredges. 5000 w. Mines & Min—July, 1908. 
No. 93520 C 

Idaho. 

Atlanta Gold District, Idaho. Robert 
N. Bell. Brief report of this district and 
its mines. Ills. 1000 w. Eng & Min 
Jour—July 25, 1908. No. 93054. 

The North Side of the Coeur d’Aiene 
District. Herbert S. Auerbach. Infor- 
mation concerning the deposits of lead, 


silver, and gold in this region of Idaho. - 


Ills. 4000 w. Eng & Min Jour—July 11, 
1908. No. 93710. 

Mining in * Coeur d’Alene District, 
Idaho. J. P. Rowe. Map and descrip- 
tion of this district, discussing its lead- 
silver and copper deposits. 2800 w. Mines 
& Min—July, 1908. No. 93516 C. 

Mexico. 

On Horseback in Western Chihuahua. 
Mark R. Lamb. An account of travels 
among mining camps where sectionalized 
machinery is the rule. Ills. 5000 w. Eng 
& Min Jour—July 25, 1908. No. 93950. 

The Mines of Northwestern Altar, So- 
nora, Mexico. George W. Maynard. A 
review of the mining development and 
prospects. Ores of lead, silver, gold and 
copper. 2000 w. Eng & Min Jour—July 
11, 1908. No. 93711. 

El Rayo Gold Mine, Near Santa Bar- 
bara, Mex. Claude T. Rice. The veins 
are developed from adit levels and the 
ore is treated by cyanidation and zinc- 
dust precipitation. Ills. 2000 w. Eng & 
Min Jour—July 11, 1908. No. 93713. 
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Mining and Transportation at Santa 
Eulalia. Claude T. Rice. An illustrated 
account of the ore deposits, mining meth- 
ods and general conditions. 2500 w. Eng 
& Min Jour—July 4, 1908. No. 93546. 

New Mexico. 

The Cachiti Mining District, New 
Mexico. Percy E. Barbour. A low-grade 
gold-silver camp is described, which has 
a reputation for failure, but possesses 
many promising veins. Ills. 1500 w. Eng 
& Min Jour—July 25, 1908. No. 93953. 

New Zealand. 

The Genesis of Bendigo and Carrick 
Lodes, Otago, New Zealand. James Park. 
Describes the deposits and gives conclu- 
sions as to their origin. 1200 w. Min & 
Sci Pr—July 25, 1908. No. 94048. 

The Tairna Goldfield (N. Z.) J. M. 
Bell. Describes the geography, geology, 
principal mines, and metallurgical treat- 
ment of the ores. 2500 w. Aust Min 
Stand—June 10, 1908. No. 93800 B. 

Porto Rico. 

Gold Mining in Porto Rico. William B. 
McKinlay. An interesting review of the 
early history of gold discovery in Amer- 
ica. 2500 w. Min & Sci Pr—July 18, 
1908. Serial. Ist part. No. 93905. 

Rand. 

Notes on Hand Stoping and Under- 
ground Management on the Rand. J. A. 
Wickes. Discusses methods of working, 
timbering, and organization. 2700 w. Min 
Jour—June 20, 1908. No. 93421 A 

Silver Refining. 

The Silver Refinery of the New Addi- 
tion to the Raritan Copper Works. Frank 
D. Easterbrooks. Outlines the process for 
smelting and refining, describing appa- 
ratus used. 2000 w. Elec-Chem & Met 
Ind—July, 1908. No. 93455 C. 

South Dakota. 

South Extension Homestake Mineral 
Formations. Francis C. Nicholas. [llus- 
trates and describes peculiar features in 
the mineral formation. 2200 w. Min 
Wld—July 25, 1908. No. 93958. 

IRON AND STEEL. 
Assaying. 

The Estimation of Iron and Vanadium 
in the Presence of One Another. Gra- 
ham Edgar. Presents a successful method 
of estimation under stated conditions. 
1300 w. Am Jour of Sci—July, 1908. No. 
93450 D 

Blast-Furnace Practice. 

Recent Progress and Present Problems 
in the Blast-Furnace Industry. John J. 
Porter. Lecture before the Cincinnati Sec. 
of the Am. Chem Soc. Deals especially 
with the work of the metallurgist in in- 
creasing the production and economy in 
fuel. 3500 w. Mech Engr—July 10, 1908. 
Serial. 1st part. No. 93864 A. 


THE ENGINEERING INDEX. 


Briquetting. 
The Briquetting of Iron Ores (Die 
Briketticrung der Eisenerze). R. Goebel. 


Discusses especially binding materials. 
1500 w. Gliickauf—June 20, 1908. No. 
93646 D. . 


Chemical Engineering. 

The Chemist in the Iron Trade. George 
Auchy. <A criticism of the methods and 
scope of training given by the colleges 
for work in -analytical chemistry and 
chemical engineering. 3000 w. Ir Age— 
July 2, 1908. No. 93463. 

Electro-Metallurgy. 


Recent Developments of the “Rjcllin” 
and “Rochling-Rodenhauser” Electric In- 
duction Furnaces. J. Harden. Considers 
the “pinch” effect of an electric current, 
and discusses the rapid development, dur- 
ing the last two years, of the electric in- 
duction furnace. 3000 w. Ir & Coal Trds 
Rev—June 26, 1908. No. 93569 A. 

The Elimination of Sulphur in the Hé- 
roult Process (Ueber die Entschwefeiung 
im Héroult-Verfahren). Th. Geilenkirch- 
en. An explanation of the total elimina- 
tion of sulphur in the Héroult furnace. 
2600 w. Stahl u Eisen—June 17, 1908. No. 
93637 D. 

Ferro-Alloys. 

The Manufacture and Use of Ferro 
Alloys. John B. Kershaw. A discussion 
of the methods adopted abroad in connec- 
tion with the electric furnace, and notes 
on the properties and applications of the 
alloys. 4500 w. Ir Trd Rev—July 16, 
1908. No. 93779. 

See also Electro-Metallurgy, under 
ELECTRICAL ENGINEERING, Etec- 
rrO-CHEMISTRY; and Foundry Materials, 
under MECHANICAL ENGINEERING, 
MACHINE Works AND FounprIEs. 

Germany. 
See Trade, under IRon AND STEEL. 
Rolling Mills. 

Improvements in Plate Rolling-Mills. 
Andrew Lamberton. Read before the Ir 
& St. Inst. An account of recent im- 
provements, largely in details of machin- 
ery, which have greatly increased the ca- 
pacity of mills. 2500 w. Eng News—July 
2, 1908. No. 93483. 

The Power Required in Rolling Steels. 
J. A. Knesche. Aims to show a more sci- 
entific way of determining the power re- 
quired under any existing conditions, and 
the direction along which improvements 
of such method should progress. 4500 w. 
Ir Age—July 23, 1908. No. 93910. 

Steel Works. 

La Belle Iron Works Improvements. 
Plans and illustrated description of the 
new 72-in. plate and jobbing and sheet 
mills recently added. 3500 w. Ir Age— 
July 2, 1908. No. 93462. 


We supply copies of these articles. See page 982. 
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Trade. 

The German Iron and Steel Industry. 
T. Good. German competition in this in- 
dustry is discussed from the British view- 
point. 3000 w. Cassier’s Mag—July, 1908. 
No. 93446 B. 

Warehouses, 

The Ryerson Iron and Steel Ware- 
houses. Illustrated description of new 
warehouses and general office buildings in 
Chicago. 2200 w. Ir Age—July 9, 1908. 
No. 93579. 

LEAD AND ZINC. 
Australia. 

Broken Hill Mining Industry. G. D. 
Delprat. Urges economy in mine devel- 
opment, discussing the manufacture of 
spelter. 2500 w. Aust Min Stand—June 
10, 1908. No. 93900 B. 

See also Zinc Milling, under Ore Dress- 
ING AND CONCENTRATION, 

England. 

Teesdale District. H. L. Terry. An 
account of the efforts being made to keep 
alive the traditions of this lead-mining 
district. 2000 w. Min Jour—June 27, 
1908. No. 93558 A. 

Idaho. 
See same title, under Gotp AND SILVER. 
Lead Assaying. 

Determination of Lead in Spelter and 
in Ores. Eric John Ericson. Describes a 
new method for the wet assay of lead by 
means of a hydrogen peroxide reaction 
with potassium permanganate titration. 
2500 w. Eng & Min Jour—July 25, 1908. 
No. 93956. 

Lead Smelting. 

Handling Blast Furnace Bullion at the 
Selby Smelting Works. James C. Ben- 
nett. Drawings and description of the 
method used. 1500 w. Eng & Min Jour 
—July 11, 1908. No. 93714. 

Missouri. 

Mining and Milling Methods at Gran- 
by, Missouri. Evans W. Buskett. Lllus- 
trated account of the discovery of lead 
and zinc, and of the methods of acquir- 
ing and working the mineral land. 1500 
w. Min Wld—July 11, 1908. No. 93742. 

Prussia. 

Lead Mining at Mechernich, Prussia. 
Lucius W. Mayer. Describes the deposits 
which occur as fine grains in flat beds of 
sandstone, and are mined without the use 
of timber. Ills. 2500 w. Eng & Min 
Jour—July 25, 1908. No. 93952. 


MINOR MINERALS. 
Asbestos, 

Asbestos : Its Occurrence and Eco- 
nomic Value. J. S. Diller. Describes the 
varieties and characteristics, method of 
mining, etc. 2000 w. Min Wld—July 11, 
1908. No. 93743. 


Cement. 


Cement Works at Irthlingborough. II- 
lustrated description of the works, their 
equipment, and methods of manufacture. 
3000 w. Engr, Lond—July 10, 1908. No. 
93805 A 

See also Limestone, under Minor Min- 
ERALS. 


Diamonds. 


Recovering Diamonds from the Far 
North. Alex Gray. Discusses a reported 
discovery of diamonds in Quebec. 1200 
w. Min Wld—July 11, 1908. No. 93741. 


Limestone. 


The Constitution of Limestone for the 
Manufacture of Cement and Lime (Sulla 
Costituzione intima dei Calcari da Ce- 
mento e da Calce). Shows the necessity 
for careful chemical and physical tests to 
secure the best results. Serial. Ist part. 
2700 w. Il Cemento—May, 1908. No. 
93628 D. 


Manganese. 


The Indian Manganese Industry. Ex- 
tract from the Madras Mail, dealing with 
the present position of the manganese in- 
dustry. 1800 w. Min Jour—June 20, 1908. 
No. 93422 A 

Supplies of Manganese Ore (Zur Deck- 
ung des Bedarfes an Manganerzen). Wil- 
helm Venator. A review of the manga- 
nese mining industry in all parts of the 
world. 4900 w. Stahl u Eisen—June 17, 
1908. No. 93638 D 


Nickel. 


Winnings and Wastings of Canadian 
Minerals. Alex. Gray. Mainly a discus- 
sion of the opposition to the nickel trust, 
and what the question means to Cobalt. 
4500 w. Min Jour—July 11, 1908 No. 
93883 


Potassium Chloride. 


Potassium Chloride of the Upeo Pla- 
teau, Chile. Julio Schneider. Describes 
the plateau and the deposits, and gives 
information of interest. 1800 w. Min 
i ag 11, 1908. No. 93880 A. 


ay Making by Fusion. Information 
concerning the process evolved by Robert 
Tee. 1000 w. Sci Am Sup—July 25, 1908. 
No. 93932. 


Tellurium. 


Tellurides of Kalgoorlie. Donald Clark. 
Notes on tellurium and its properties, 
compounds of tellurium, tests, etc. 2000 
w.. Aust Min Stand—June 10, 1908. Se- 
rial, rst part. No. 93901 B. 


Tin. 


The Mines of Montebras. Brief illus- 
trated account of the present condition of 
this tin-mining district in France. 2000 w. 
Min Jour—July 4, 1908. No. 93729 A. 

The Tin Deposits of Bolivia. Eduardo 
A. L. de Romafia. Brief account of the 
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history, geography and geology of the re- 
gion, and the characteristics of the de- 
posits. 2000 w. Min Jour—July 11, 1908. 
Serial. ist part. No. 93881 A. 

The South African Tin-Deposits. Wil- 
liam R. Rumbold. An account of three 
fields being developed in 1904, describing 
the deposits, and giving conclusions. 2000 
w. Bul Am Inst of Min Engrs—July, 
1908. No. 94033 C. 

See also same title, under Ore Dress- 
ING AND CONCENTRATION. 


Vanadium. 
See Assaying, under IRoN AND STEEL. 
MINING. 
Automobiles. 


The Introduction of Automobiles for 
Mining Work (Ueber die Einfithrung von 
Kraftlastwagen in bergbauliche Betriebe). 
Herr Sorg. Discusses the possibility of 
replacing horse-drawn vehicles by auto- 
mobiles for ore transport and other pur- 
poses, giving comparison of costs. Ills. 
8500 w. Gliickauf—June 27, 1908. No. 
93647 D. 

Costs. 

Variations in Mining Costs. T. A. 
Rickard. Gives detailed data of the cost 
of operations at the Bunker Hill and Sul- 
livan mine, with discussion of the record. 
1500 w. Min & Sci Pr—July 4, 1908. No. 
93582. 

Drills. 

Rules Relating to the Transvaal Stope 
Drill Competition, 1909. 2500 w. Jour 
Chem, Met & Min Soc of S Africa—May, 
1908. No. 93854 E 

The Banka Prospecting Drill. E. Mid- 
dleberg. Explains the principle of the 
drill, and describes special features of the 
tools. Ills. 3000 w. Min Jour—June 20, 
1908. Serial. tst part. No. 93420 A 


Electric Hoisting. 

Electric Winding. T. Campbell Futers. 
Discusses the subject in all its bearings, 
the advantages, and the conditions that 
will render it profitable. 6000 w. Elect’n, 
Lond—July 10, 1908. No. 93868 A. 

Energy Calculations in Coal Winding. 
R. Livingstone. Notes applying particu- 
larly to the Thury System, where the 
winding motor is supplied by a motor 
generator fitted with a heavy fly-wheel, 
though the methods for calculating the 
h.p. are applicable to any system. Also 
illustrates and describes electric winding 
plant. 6500 w. Elect’n, Lond—July to, 
1908. No. 93869 A. 

Electric Power. 

General Survey of Electric Power Ap- 
plied to Mining. W. S. Taplis. Considers 
the use of gas engines, turbines, and 
power house auxiliaries, the application of 
motors, etc. 4800 w.  Elect’n, Lond— 
July 10, 1908. No. 93866 A 


Employing Electric Power in Joplin 
District. Doss Brittain. Describes the 
construction and equipment of buildings 
of the Spring River Power Co. Ills. 1800 
w. Min Wld—July 18, 1908. No. 93832. 

See also same title, under Coat anp 
Coxe; and Cables, under ELECTRICAI. 
ENGINEERING, Transmission. 


Geology. 


Dip and Pitch. R. W. Raymond. A 
correction or explanation of Prof. Louis’ 
definition of “pitch” as given in a previous 
paper. Also reply from Prof. Henry 
Louis. 2000 w. Bul Am Inst of Min 
Engrs—July, 1908. No. 94034 C. 


Haulage. 


Electricity in Mine Transportation. 
Briefly considers the four kinds of motive 
power used in mines, especially the ap- 
plication of electricity, 2000 w. Sci Am 
Sup—July 25, 1908. No. 93931. 

Electric Haulage in Mines. W. C. 
Mountain. Detailed discussion of the four 
systems upon which haulage in collieries 
is mainly effected, the power required, ap- 
paratus used, etc. Ills. 12000 w. Elect’n, 
Lond—July 10, 1908. No. 93870 A. 

Construction of Haulage Mechanism So 
as to Preserve Ropes and Chains.  E. 
Heckel, in Stahl und Eisen. On defects in 
haulage mechanism and the causes of 
breakage of ropes, etc. Ills. 2000 w. 
Col Guard—July 17, 1908. No. 93976 A. 

The Preservation of the Life of Driv- 
ing Ropes and Chains (Wie sollen Seil- 
und Kettentriebe mit Riicksicht auf die 
Haltbarkeit des Zugorgans construiert 
sein?). Discusses the stresses to which 
ropes and chains are subjected and the de- 
sign of driving systems. Ills. 3000 w. 
Stahl u Eisen—June 10, 1908. No. 93635 D. 


Hoisting. 


See Haulage, under MINING. 


Locomotives. 


Development of Electric Mine Locomo 
tive. Frank C. Perkins. On the advan 
tages of and improvements in various 
types of mine locomotives. IIIs. 4000 w. 
Min Wld—July 4, 1908. No. 93529. 

See also Mine Locomotives, under Coat. 
AND COKE, 


Management. 


See Rand, under AND SILVER. 


Pumping. 


Electric Pumping. Dr. R. Herzfeld. 
Reviews the development of pumping :ma- 
chinery for mining plants, giving reasons 
for favoring electrical pumping plants. 
Also illustrated descriptions of examples 
of electric pumps. 6500 w. Elect’n, Lond 
—July 10, 1908. No. 93867 A. 


Quarrying. 


The Penrhyn Quarry. Henry Briggs. 
Illustrates and describes the method of 
working and the arrangement of labor in 
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the largest quarry in the world, Wales. 
3000 w. Mines & Min—July, 1908. No. 
93515 C. 
Signalling. 

Electrical Signalling in Mines. F. Hird. 
Considers the applications made to haul- 
ing, hoisting, etc., the principles to be ob- 
served, and gives a description of a sys- 
tem extensively applied in Germany and 
Belgium. Ills. 4000 w. Elect’n, Lond— 
July 10, 1908. No. 93876 A. 

Stoping. 
See Rand, under GoLp AND SILVER. 
Surveying. 

Mine Surveying. Charles W. Helmick. 
Suggestions helpful in surveying in min- 
ing work. 3500 w. Transit, Univ of Iowa 
—Vol. XIII, 1908. No. 93767 N. 

Tunneling. 

See TLunnels, under CIVIL ENGI- 

NEERING, Construction. 
Valuation. 

Valuation of Mining Properties. George 
H. Gillespie. Discusses problems of mine 
valuation. 2000 w. Can Min Jour—July 
15, 1908. Serial, ist part. No. 93820. 

Ventilation. 

Ventilation of Mines by Electric Fans. 
J. W. Gibson. Illustrates and describes 
several installations, and examples of 
ventilating machinery. 3500 w. Elect’n, 
Lond—July 10, 1908. No. 93877 A. 

The Ventilation of Metalliferous Mines 
Henry Briggs. A letter discussing this 
question, especially the gaseous impurities 
detrimental to the health of miners. Also 
editorial. 4500 w. Min Jour—July 18, 
1908. No. 93974 A. 

ORE DRESSING AND CONCENTRATION. 
Briquetting. 

See same title, under IRoN AND STEEL. 
Copper. 

Experimental Mill of the Nevada Con- 
solidated Copper Company. M. L. Requa. 
Illustrated description of a small concen- 
trating mill and the tests made to justify 
a large investment. Details of tests and 
general information. 2500 w. Min & Sci 
Pr—July 18, 1908. No. 93904. 

Filters. 

The Butters Vacuum Filter. G. How- 
ell Clevenger. Considers the treatment 
of slimes, discussing pressure filters and 
vacuum filters, and describing the But- 
ters filter in detail. 3000 w. Mines & 
Min—July, 1908. No. 93519 C. 

Gold Milling. 

Milling and Cyanide Practice, San 
Prospero Mill, Guanajuato. J. S. But- 
ler. Describes the mill and methods of 
ore treatment. 1800 w. Min & Sci Pr— 
July 25, 1908. No. 94050. 

Treatment of Gold-Ores in New Zea- 
land, South Africa, America, and Queens- 
land. G. E. Bray. Abstracts from paper 
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read before the N. Queensland Min. & 
Mill-Mgrs.’ Assn. describing recent prac- 
tice in the countries named. 2300 w. 
N Z Mines Rec—April 16, 1908. No. 93- 
550 b. 

See also Slimes Treatment, under Ore 
DRESSING AND CONCENTRATION. 

Magnetic Separation. 

Magnetic Separation and Its Applica- 
tion to Roasted Siderite at Siegen (Die 
magnetische Aufbereitung und thre An- 
wendung fiir gerdsteten Spateisenstein 
im Siegerlande). Herr Horel. Ills. 
3200 w. Oest Zeitschr f Berg- u Hiitten- 
wesen—June 27, 1908. No. 93639 D. 

Sampling. 

Ore Sampling by Machines. John A. 
Church. Discusses conditions necessary 
to accurate sampling, suggesting im- 
provements. 3000 w. Eng & Min Jour— 
July 18, 1908. No. 93836. 

Silver Milling. 
See Cyaniding, under Gotp AND SILVER. 
Slimes. 

Theory of the Settlement of Slime. H. 
S. Nichols. Discusses factors affecting 
the settlement of slimes, giving results of 
tests and conclusions. 1200 w. Min & 
Sci Pr—July 11, 1908. No. 93806. 

Slimes Treatment. 

The Adair-Usher Process. “Alfred 
Adair. An account of the experiments, 
and the ideas which they suggested, giv- 
ing diagrams showing results, describing 
the washing apparatus and giving notes 
on the assay of slimes. 6500 w. Jour 
Chem, Met & Min Soc of S Africa— 
May, 1908. No. 93852 E. 

Tin. 

New Methods of Concentrating Allu- 
vial Tin. Harry D. Griffiths. An ac- 
count of new methods introduced at Cape 
Colony, consisting in effecting a coarse 
concentration of the wash by means of 
a rotary pan, and then cleaning in a hy- 
draulic separator to the grade required. 
1200 w. Min Jour—July 11, 1908. No. 
93885 A. 

Tube Mills. 

The Hardinge Conical Pebble-Mill. H. 
W. Hardinge. Illustration and informa- 
tion concerning this mill. 1500 w. Bul 
Am Inst of Min Engrs—July, 1908. No. 
94031 C 
Zinc Milling. 

The Metallurgy of Broken Hill. Gerard 
W. Williams. Describes the methods in 
vogue at the different mines. 3000 w. 
Aust Min Stand—May 27, 1908. Serial, 
Ist part. No. 93551 B. 

Mill Construction in the Joplin Dis- 
trict. Otto Ruhl. Discusses changes in 
practice due to increase in capacity, the 
cost of mill construction, etc. 2200 w. 
Eng & Min Jour—July 18, 1908 No. 
93838. 
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Alloys. 

The Alloys of Copper (Les Alliages de 
Cuivre). Portevin. Summarizes 
the results of Prof. Tammann’s research- 
es on the alloys of copper with gold, alu- 
minium, bismuth, calcium, cadmium, co- 
balt, iron, magnesium, manganese, nickel, 
phosphorus, palladium, platinum, silicon, 
tellurium and thallium. Ills. 7500 w. 
Rev de Métal—June, 1908. No. 93608 
E+ F. 

Argentina. 

Natural Soda and Other Deposits of 
the Atacama Desert, Argentine-Chilian 
Andes. Dr. Fritz Reichert. Information 
concerning deposits of soda, sulphur, 
gold, alum, and pyrites. 2000 w. Min 
Jour—July 11, 1908. No. 93882 A. 
Australasia. 


Mining in Australasia in 1908. F. S. 
Mance. Reviews the progress of the in- 
dustry and the returns of gold, silver, 
lead, copper, tin and zinc. 2500 w. Eng 
& Min Jour—July 18, 1908. No. 93840. 
Australia. 

Mining Prospects in Commonwealth of 
Australia. John Plummer. Discusses 
the increased cost of mining and ore 
treatnient and the effects, considering the 
prospects encouraging. Ills. 1000 w. Min 
Wld—July 18, 1908. No. 93833. 

Bolivia. 

See Burma, under MISCELLANY. 
Burma. 

Recent Mining Wanderings in Burma, 
Chile, and Bolivia. J. H. Curle. An in- 
teresting account of travels through min- 
ing regions, with critical remarks on 
things observed. 3500 w. Min & Sci Pr 
—June 27, 1908. No. 93500. 

Chile. 

See Burma, under MIsceELLANy. 
Exhibitions. 

The Mining Exhibition. An illustrated 
description of the interesting exhibits at 
Olympia. 32000 w. Ir & Coal Trds Rev 
-—July 17, 1908. No. 93987 A. 


CONDUCTING TRANSPORTATION. 
Derailments. 

The Wreck of the White Mountain 
Express. Editorial criticism of the de- 
sign of electric locomotives, claiming this 
to be the cause of this wreck. 1000 w. 
Sci Am—July 25, 1908. No. 93925. 
Signals. 

A. H. Johnson’s Electric Switch and 
Signal Apparatus. Guy W. Wyles. II- 
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The World’s Great Mining Exhibition. 
An illustrated account of the exhibition 
recently opened at Olympia, the exhibits, 
etc. 6000 w. Col Guard—July 17, 1908. 
Serial, 1st part. No. 93975 A. 

Great Britain. 

Twenty-five Years of Mining. Edward 
Ashmead. A retrospective review, 1880- 
1904, of mining companies registered in 
Great Britain, with notes and comments, 
and the names and capitals of the prin- 
cipal registrations. 5800 w. Min Jour— 
a 1908. Serial, 1st part. No. 93- 


Herculaneum. 

The Excavation of Herculaneum by 
Mining Methods. Alex. Del Mar. An 
outline of the proposed method and its 
possible results. 2500 w. Engineering 
Magazine—Aug., 1908. No. ggoir B. 


Honduras. 
Some Notes on Honduras. C. F*. Spal- 
ding. Information relating to the rich 


mineral deposits, the conditions, etc. 1200 
w. Min Wld—July 4, 1908. No. 93530. 
Korea. 

The Mineral Resources of Korea. Hal- 
let R. Robbins. An account of foreign 
mining enterprises, and the native meth- 
ods of mining and metallurgical opera- 
tions. Ills. 4000 w. Bul Am Inst of 
Min Engrs—July, 1908. No. 94032 C. 

Ore Deposits. 

Rock Oxidation at Cripple Creek. Philip 
Argall. Description of the volcanic ac 
tion and rock oxidation on Globe hill. 
3300 w. Min & Sci Pr—June 27, 1908. 
No. 93501. 

Waters, Meteoric and Magmatic. T. 
A. Rickard. Discusses the effect of 
ground-water on ore deposition. 3000 w. 
Min & Sci Pr—June 27, 1908. No. 93498. 

Peru. 
The Physical Features and Mining In- 
dustry of Peru. George I. Adams. De- 
scribes the physical and climatic divisions, 
the commercial features, etc. Maps. 3000 
w. Bul Am Inst of Min Engrs—July, 
1908. No. 94030 C. 
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lustrated description of a system of elec- 
tric interlocking. 1500 w. R R Age Gaz 
—July 10, 1908. No. 93745. 

Automatic Block Signals on the Long 
Island. Diagrams and description of re- 
cently installed signals between Glendale 
Junction and Jamaica. 800 w. R R Age 
Gaz—July 17, 1908. No. 93820. 

Electric Signaling at the New Victoria 
Station, London. [Illustrated description 
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of signaling carried out on the Sykes 
Electro- Mechanical System. 2500 w. 
Elect’n, Lond—July 17, 1908 No. 93 
966 A. 

The Storage Battery in Signal Service. 
—Restoration of Low Cells. H. M. Beck. 
Discusses the mechanical and electrical 
restoration of the cells, the impurities in 
the electrolyte, and the determination of 
the cause of trouble. 3500 w. Jour Ry 
Sig Assn—July, 1908. No. 94009 F. 
Trains. 

Corridor Train for South Indian Rail- 
way. Plans and description of a train, 
showing the requirements of service in 
India. 1300 w. R Age Gaz—July 17, 
1908. No. 93828. 

The Maritime Express. An account of 
the principal express train on the Inter- 
colonial Railway of Canada, illustrating 
the country through which it passes. 1200 
w. Ry & Loc Engng—July, 1908. No. 
93510 C. 

MOTIVE POWER AND EQUIPMENT. 
Air Brakes. 

Wrongly Used Triple Valves. Re- 
marks on wrong applications and the ef- 
fects. 7oo w. Ry & Loc Engng—July, 
1908. No. 93511 C. 

Car Heating. 

Ventilating and Heating of Coaches 
and Sleeping Cars. From the report of 
a committee to the Master Car Bldrs.’ 
Assn. Outlines the various systems used 
and describes the present standard ar- 
rangements of the Pennsylvania R. R., 
the Pullman system, and others, discuss- 
ing proposed improvements. Ills. 8500 
w. Ry & Engng Rev—July 18, 1908. Se- 
rial, Ist part. No. 93835. 

Cars. 

New Rolling Stock, Shanghai-Nankin 
Railroad. Illustrates and describes luxu- 
rious new cars built in England. 1600 w. 
R R Age Gaz—July 17, 1908. No. 93824. 

See also Trains, under ConpuctiING 
TRANSPORTATION. 


Car Ventilation. 

See Car Heating, under Motive Power 

AND EQUIPMENT. 
Draft-Gear. 

Draft Rigging. Editorial review of 
opinions set forth in recent papers re- 
garding the proper methods to be pur- 
sued to relieve the car shock. 1500 w. 
R R Age Gaz—July 24, 1908. No. 93934. 

Electrification. 

Railway Electrification Plans on the 
Continent. Editorial review of what is 
being done in the various countries. 2500 
w. Engng—July 17, 1908. No. 93084 A. 

Locomotives. 

American Locomotives for kxport. II- 
lustrates and describes types sent to many 
different countries. 2000 w. Engr, Lond 
—June 26, 1908. No. 93567 A. 


We supply copies of these articles. See page 982. 


RAILWAY ENGINEERING. 979 


Recent American Ten-Wheeled Loco- 
motives. Illustrated detailed description 
of three recent types of 4-6-0 engines. 
3000 w. Mech Engr—July 3, 1908. No. 
93724 A. 

Prairie Locomotive for the Wabash. 
Illustrated detailed description of 2-6-2 
locomotives intended for freight service. 
1200 w. R R Age Gaz—July 17, 1908. 
No. 93830. 

Ten-Wheel, Oil-Burning Locomotive 
for the Southern Pacific Co. Illustrated 
description. 800 w. Ry & Engng Rev— 
July 25, 1908. No. 93960. 

Consolidation Locomotive; Chesapeake 
& Ohio. Illustrated description of en- 
gines used for hauling coal trains. 300 
w. R R Age Gaz—July 31, 1908. No. 
94057. 

Consolidation Locomotive for the 
Southern Railway. Illustrated descrip- 
tion of engines for fast freight service. 
600 w. Ry & Engng Rev—July 11, 1908. 
No. 93740. 

Four-Coupled Eight-Wheeled  Side- 
Tank Locomotive; Egyptian Delta Light 
Railways, Ltd. Illustrated detailed de- 
scription. Plate. 500 w. Engng—July 
10, 1908. No. 93800 A. 

New Pacific Type Locomotive—West- 
ern Railway of France. Illustrated de- 
tailed description of engines designed for 
hauling heavy and fast trains. Plate. 
3000 w. Engr, Lond—July 17, 1908. No. 
93977 A. 

The British Locomotive. A. W. S. 
Graeme. From a paper before the Rugby 
Engng. Soc. Describes British practice 
and its adaptation to the requirements, 
giving British views on compounding. 
5000 w. R R Age Gaz—July 17, 1908. 
No. 93825. 

An Abt Rack Locomotive for the 
Transandine Railroad. Photographs and 
drawings, with description of engines for 
steep grades. 1500 w. R R Age Gaz— 
July 10, 1908. No. 93746. 

Mallet Type Articulated Locomotives. 
Grafton Greenough. An interesting il- 
lustrated discussion of the development 
of this type, reviewing the better known 
designs of double truck and articulated 
locomotives. General discussion. 7000 w. 
Pro Engrs’ Club of Phila—April, 1908. 
No. 94004 D. 

Twelve-Wheel Mallet-Compound Loco- 
motive; Central Railway of Brazil. Il- 
lustrated description of engines built by 
the American Locomotive Co. 1000 w. 
Engng—June 19, 1908. No. 93428 A. 


Locomotive Trucks. 
Evolution of the Locomotive Truck. S. 


A. Bullock. Historical review, with il-. 


lustrations. 2500 w. R R Age Gaz—July 
24, 1908. No. 93936. 
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Motor Cars. 

A Steam Motor Car: Chicago, Rock 
Island & Pacific R. R. Illustrated de- 
scription of a 250 H.P., oil-burning, com- 
pound, steam motor car. 1500 w. Eng 
News—July 16, 1908. No. 93792. 

Rail Motor Cars in Wisconsin. Re- 
ports the case of Colin W. Wright vs. 
Illinois Central R. R. Co. before the 
Railroad Commission of Wasconsin, the 
complaint in which alleged inadequacy of 
passenger service. 2000 w. R R Age 
Gaz—July 24, 1908. No. 93038. 
Refrigeration. 

The Absorption Machine in Railroad 
Refrigeration. Joseph H. Hart. Dis- 
cusses the application of refrigeration to 
railroad work and the advantages of the 
absorption system. 2800 w. R Age 
Gaz—July 31, 1908. No. 94056. 

Springs. 

Experimental Determination of the Co- 
efficient of Friction of Spring Plates (La 
Determination expérimentale du Coeffi- 
cient de Frottement des Lames de Res- 
sorts). M. Hallard. Describes the 
method employed and gives the results. 
Ills. 2200 w. Rev Gen d Chemins de 
Fer—June, 1908. No. 93617 G. 

Stores Keeping. 

Economical Care of Material. Frank 
H. Crump. Explains a practical and effi- 
cient system that has been thoroughly 
tested. 1500 w. R R Age Gaz—July 24, 
1908. No. 93935- 

Superheating. 

The Use of Superheated Steam in Lo- 
comotives. Dr. Wilhelm Schmidt. Shows 
what can be gained by the use of super- 
heated steam, and the rules that govern 
the design of an economical locomotive 
superheater. 3000 w. R R Age Gaz— 
July 17, 1908. Serial, tst part. No. 93822. 

Train Lighting. 

The Electric Train-Lighting System of 
the Gesellschaft fiir Zugbeleuchtung. II- 
lustrates and describes this system of a 
Berlin company. 4000 w. Engng—June 
26, 1908. No. 93563 A. 


PERMANENT WAY AND BUILDINGS. 


Crossings. 

Road, Canal, and Rail; Joint Crossing. 
W. B. Paley. Illustrates and describes 
Windmill Lane bridge, in England, where 
a highroad, a canal, and a railroad cross 
at the same point. 700 w. R R Age Gaz 
—July 17, 1908. No. 93827. 

Abolishment of Grade Crossings on the 
Philadelphia & Reading Railway in Phil- 


adelphia. Brief illustrated description ot 
the work. 1200 w. Eng Rec—July 11, 
1908. No. 93708. 


Elevated Railroads. 
‘ Philadelphia Track Elevation of the 
Reading. Illustrates and describes pro- 
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posed work. 1000 w. R R Age Gaz— 
July 31, 1908. No. 94055. 
Freight Sheds. 

See Yards, 
AND BUuILDINGs. 

Rails. 

The Latest Results with Steel Rails. L. 
I. Kenney. Report of results of investi- 
gations by Pennsylvania Railroad inter- 
ests. 2500 w. Ir Age—July 2, 1908. No. 
93464. 

Some Features of the Present Steel- 
Rail Situation. Charles B. Dudley. Pres- 
idential address before the American So- 
ciety for Testing Materials. 7500 w. 
Eng News—July 2, 1908. No. 93841. 

A Microscopic Investigation of Broken 
Steel Rails: Manganese Sulphide as a 
Source of Danger. Henry Fay. Read 
before the Am. Soc. for Test. Materials. 
Reports results of investigations made of 
broken rails from various sources. Ills. 
4ooo w. Eng News—July 23, 1908. No. 
93946. 

Reconstruction. 


Double-Tracking of the Southern Rail- 
way Between Greensboro and Spencer, 
N. C. George H. Gilbert. Illustrated de- 
tailed description of the work. 
Eng Rec—July 4, 1908. 

Switches. 

See Signals, under ConpuctiInG TRANs- 
PORTATION. 

Tie 


under PERMANENT Way 


2500 w. 
No. 93527. 


Novel Design of Steel Tie and Rail- 
way Appliances. Information concern- 
ing a design to be tested by the Pennsyl- 
vania R. R. Co. Ills. 1500 w. Ir Trd 
Rev—July 16, 1908. No. 93780. 

Track Construction. 

The Theory and Construction of the 
Railways of the Future (Théorie et Pra- 
tique des Voies ferrées futures).  L. 
Schliissel. Discusses the need for great- 
er solidity and rigidity of track construc- 
tion and means of securing them. Ills. 
10500 w. Mem Soc Ing Civ de France— 
Mar., 1908. No. 93604 G. 

Train Sheds. 

Removing the Grand Central Train 
Shed. Brief illustrated description of 
methods used in removing this large shed 
in New York City. 500 w. R R Age 
Gaz—July 31, 1908. No. 94058. 

Yards. 
New Goods Yard and Warehouse at 
Glasgow. Plans and illustrated descrip- 
_ tion of extensive improvements by the 
North British Ry. Co. 4000 w. Engr, 
Lond—June 26, 1908. No. 93566 A. 


TRAFFIC. 
Bills of Lading. 


Uniform Bill of Lading. Discusses the 
bill recommended for adoption, Septem- 
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ber 1 next, by the Interstate Commerce 
Commission. 2500 w. R R Age Gaz— 
July 17, 1908. No. 93831. 
Demurrage. 

The Hay Traffic in New York City 
Freight Yards. Gives the decision of the 
Interstate Commerce Commission con- 
cerning demurrage rates on car loads of 


hay, with details of this business in New 
York City. 2000 w. R R Age Gaz—July 
17, 1908. No. 93826. 


Freight Rates. 
W. 


C. Brown on Proposed Rate In- 
crease. An argument for the general in- 
crease of freight rates. 2300 w. 

Age Gaz—July 17, 1908. No. 93823. 


STREET AND ELECTRIC RAILWAYS 


Adhesion System. 

See Switzerland, under STREET AND 

ELECTRIC RAILWAYS. 
Car Records. 

The Car Defect Record System of the 
Elevated Division, Boston Elevated Rail- 
way Company. Describes the system of 
defect records adapted to the handling of 
heavy traffic by multiple-unit trains. 2000 
w. Elec Ry Seasotale 18, 1908. No. 
93805. 

Conductors. 


Track Return. E. Goolding. Consid- 
ers the conditions influencing the drop in 
volts on track rails. 2000 w. Tram 
Ry Wld—July 2, 1908. No. 93856 B. 

Hamburg. 

The History of the Establishment of 
the Hamburg City and Suburban Rail- 
ways (Zur Entstehungsgeschichte der 
Stadt- und Vorortbahnen in Hamburg). 
Ed. Vermehren. Reviews the various 
projects which have culminated in the 
present extensive construction. 2500 w. 
Glasers Ann—June 1, 1908. No. 93601 D. 

History. 

Tramways of the World. Sir J. Clif- 
ton Robinson. Slightly condensed ad- 
dress before the Tram & Light Ry’s 
Assn. Gives a résumé of the early days 
of tramway enterprise, British electric 
tramways, etc. 4500 w. Elec Engng— 
July 16, 1908. No. 93969 A. 

Instruction Schools. 


Chicago City Railway School of In- 
struction. An illustrated description of 
the equipment and course of instruction. 
2200 w. Elec Ry Jour—July 18, 1908. 
No. 93804. 

Locomotives. 

Single-Phase Locomotive of the Wind- 
sor, Essex & Lake Shore Railway of 
Canada. S. C. Dewitt. Illustrated de- 
scription of a locomotive built for pull- 
ing gravel cars for. ballasting, handling 
general freight, and handling excursion 
trains. 1200 w. Elec Ry Jour—July 25, 
1908. No. 93902. 

The Fireless Locomotive. Illustrated 
description of a German storage battery 


locomotive used for switching service. 
600 w. R R Age Gaz—July 10, 1908. No. 
93744- 

The Storage-Battery Switching Loco- 
motive in the Yards of the Imperial Rail- 
road Shops at Tempelhof, near Berlin 
(Die Akkumulatoren - Verschiebelokomo- 
tive der K6niglichen Eisenbahn-Werk- 
statten-Inspektion in Tempelhof bei Ber- 
lin). Alfred Strauss. Illustrated descrip- 
tion. Serial, rst part. 1200 w. Elektro- 
tech Zeitschr—June 25, 1908. No. 93- 
695 D 

See also Derailments, under RAIL- 
WAY ENGINEERING,  Conpuctinc 
TRANSPORTATION. 


London. 


The Metropolitan Electric Tramways. 
Illustrates and describes an extensive sys- 
tem in the northern part of London. 4500 
w. Tram & Ry Wld—July 2, 1908. No. 
93855 B. 


Rack Railways. 


See Switzerland, under STREET AND 
ELECTRIC RAILWAYS. 


Rail Corrugation. 


Rail Corrugation. C. A. Carus-Wilson. 
Lecture before the Tram. Cong. An in- 
vestigation of the causes. 3000 w. 
Engng—July 17, 1908. No. 930986 A. 

Preliminary Report on Rail Corruga- 
tion (Voorloopig Rapport betreffende de 
Golfslijlage der Rails). A report of in- 
vestigations made by a committee of the 
Royal Institute of Engineers of Holland. 
Ills. 2500 w. De Ingenieur—June 6, 


1908. No. 93606 BD. 


Rail Joints. 


Tramway Rail Shite Alfred H. Gib- 
bings. Read before the Tram. & Light 
Rys. Assn. The ordinary concrete track 
used in England is discussed with special 
reference to types of joints. Discussion. 
Ills. 5400 w. Elec Engng—July 16, 1908. 
No. 93970 A. 


Shops. 


Special Tools at the Shops of the Chi- 
cago City Railway Company. Brief il- 
lustrated descriptions of devices for fa- 
cilitating repair work. 2500 w. Flec Ry 
Jour—July 11, 1908. No. 93583. 


We supply copies of these articles. See page 982. 
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EXPLANATORY NOTE—THE ENGINEERING INDEX. 


We hold ourselves ready to supply—usually by return of post—the full text of every 
article indexed in the preceding pages, in the original language, together with all accom- 
panying illustrations; and our charge in each case is regulated by the cost of a single copy 
of the journal in which the article is published. The price of each article is indicated by 
the letter following the number. When no letter appears, the price of the article is 20 cts. 
The letter A, B, or C denotes a price of 4o cts.; D, of 60 cts.; E, of 80 cts.; F, of $1.00; 
G, of $1.20; H, of $1.60. When the letter N is used it indicates that copies are not readily 
obtainable and that particulars as to price will be supplied on application. Certain jour- 
nals, however, make large extra charges for back numbers. In such cases we may have to 
increase proportionately the normal charge given in the Index. In ordering, care should 
be taken to give the number of the article desired, not the title alone. 

Serial publications are indexed on the appearance of the first installment. 


SPECIAL: NOTICE.—-To avoid the inconvenience of letter-writing and small remittances, espe- 
cially from foreign countries, and to cheapen the cost of articles to those who order frequently, we sell 
coupons at the following prices: —20 cts. each or a book of twelve for $2.00; three books for $5.00 

Each coupon will be received by us in payment for any 20-cent article catalogued in the Index. 
For articles of a higher price, one of these coupons will be received for each 20 cents; thus, a 40-cent 
article wi!l require two coupons; a 60-cent article, three coupons; and so on. The use of these coupons 
is strongly commended to cur readers. They not only reduce the cost of articles 25 per cent. iicoms 
20c. to 1l5ic.), but they need only a trial to demonstrate their very great convenience—especially to 
engineers in foreign countries, or away from libraries and technical club facilities, 


Write for a sample coupon—free to any part of the world. 


CARD INDEX.—These pages are issued separately from the Magazine, printed on one side of the 
paper only, and in this form they meet the exact requirements of those who desire to clip the items for 
card-index purposes. Thus printed they are supplied to regular subscribers of Tne ENGINEERING MaGa- 
ZINE at 10 cents per month, or $1.00 a year; to non-subscribers, 25 cts. per month, or $3.00 a year. 


THE PUBLICATIONS REGULARLY REVIEWED AND INDEXED. 


The titles and addresses of the journals regularly reviewed are given here in full, but only abbre- 
viated titles are used in the Index. S the list below, w indicates a weekly publication, b-w, a bi-weekly, 
sw, a semi-weekly, m, a monthly, b-m, a bi-monthly, ¢-m, a tri-monthly, qr, a quarterly, s-q, semi- 
quarterly, etc. Other ‘abbreviations used in the index are: "11—Illustrated: W—Words; Anon—Anony- 
mous. 


Alliance Industrielle. m. Brussels. Bulletin du Lab. d’Essais. m. Paris, 

American Architect. w. New York. Sulletin of Dept. of Labor. b-m. Washington. 
Am. Engineer and R. R. Journal. m. New York. Sull. of Can, Min. Inst. qr. Montreal. 

American Jl. of Science. m. New Haven, U.S. A. Bull. Soc. Int. d’Electriciens. m. Paris. 
American Machinist. w. New York. Bulletin of the Univ. of Wis., Madison, U.S. A. 
Anales de la Soc. Cien. Argentina. m. Buenos Aires, Bulletin Univ. of Kansas. b-m. Lawrence. 
Annales des Ponts et Chaussées. m. Paris. Bull. Int. Railway Congress. m. Brussels. 

Ann. d Soc. Ing. e d Arch. Ital. w. Rome. Bull. Scien. de l’Assn. des Eléves des Ecoles Spéc. 
Architect. w. London. m. Liége. 

Architectural Record. m. New York. Bull. Tech. de la Suisse Romande. s-m. Lausanne. 
Architectural Review. s-qg. Boston. California Jour, of Tech. m. Berkeley, Cal. 
Architect’s and Builder’s Magazine. m. New York. Canadian Architect. m. Toronto. 

Australian Mining Standard. w. Melbourne. Canadian Electrical News. m. Toronto. 

Autocar. w. Coventry, England. Canadian Engineer. w. ‘Toronto and Montreal. 
Automobile. w. New York. Canadian Mining Journal. b-w. Toronto. 
Automotor Journal. w. London. Cassier’s Magazine. m. New York and London. 
Beton und Eisen. qr. Vienna. Cement. m. New York. 

Boiler Maker. m. New York. Cement Age. m. New York. 

Brass World. m. Bridgeport, Conn. Central Station. m. New York. 

Brit. Columbia Mining Rec. m. Victoria, B. C. Chem. Met. Soc. of S. Africa. m. Johannesburg. 
Builder. w. London. Clay Record. s-m. Chicago. 

Bull, Bur. of Standards. qr. Washington. Colliery Guardian. w. London. 

tulletin de la Société d’Encouragement. m. Paris. Compressed Air. m. New York. 
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Camptes Rendus de l’Acad. des Sciences. w. Paris. 

Consular Reports. m. Washington. 

Cornell Civil Engineer. m. Ithaca. 

Deutsche Bauzeitung. b-w. Berlin. 

Diz Turbine. s-m. Berlin. 

Domestic Engineering. w. Chicago. 

Economic Geology. m. New Haven, Conn, 

Electrical Age. m. New York. 

Electrical Engineer. w. London. 

Electrical Engineering. w. London. 

Electrical Review. w. London. 

Electrical Review. w. New York. 

Electric Journal. m. Pittsburg, Pa. 

Electric Railway Journal. w. New York. 

Electric Railway Review. w. Chicago. 

Electrical World. w. New York. 

Electrician. w. London. 

Electricien. w. Paris. 

Elektrische Kraftbetriebe u Bahnen. w. Munich. 

Electrochemical and Met, Industry. m. N. Y. 

Elektrochemische Zeitschrift. m. Berlin. 

Elektrotechnik u Maschinenbau. w. Vienna. 

Elektrotechnische Rundschau. w. Potsdam. 

Elektrotechnische Zeitschrift. w. Berlin. 

Elettricita. w. Milan. 

Engineer. w. London. 

Engineering. w. London. 

Engineering-Contracting. w. New York. 

Engineering Magazine. m. New York and London. 

Engineering and Mining Journal. w. New York. 

“Engineering News. w. New York. 

Engineering Record. w. New York. 

Eng. Soc. of Western Penna. m. Pittsburg, U.S. A. 

Foundry. m. Cleveland, U. S. A. 

Génie Civil. w. Paris. 

Gesundheits-Ingenieur. s-m. Miinchen, 

Glaser’s Ann. f Gewerbe & Bauwesen. s-m. Berlin. 

Heating and Ventilating Mag. m. New York. 

Ice and Cold Storage. m. London. 

Ice and Refrigeration. m. New York. 

Il Cemento. m. Milan. 

Industrial World. w. Pittsburg. 

Ingegneria Ferroviaria. s-m. Rome. 

Ingenieria. b-m. Buenos Ayres. 

Ingenieur. w. Hague. 

Insurance Engineering. m. 

Int. Marine Engineering. m. 

Iron Age. w. New York, 

Iron and Coal Trades Review. w. London. 

Iron Trade Review. w. Cleveland, U. S. A. 

Jour, of Accountancy. m. N. Y. 

Journal Asso. Eng. Societies. m. Philadelphia. 

Journal Franklin Institute. m. Philadelphia. 

Journal Royal Inst. of Brit. Arch. s-qr. London, 

Jour. Roy. United Service Inst. m. London, 

Journal of Sanitary Institute. gr. London. 

Jour. of South African Assn. of Engineers. m. 
Johannesburg, S. A. 

Journal of the Society of Arts. w. London. 

Jour. Fann Inst. of Mech. Engrs., Johannes- 
urg, 

Jour. of U. S. Artillery. b-m. Fort Monroe, U.S. A. 

Jour. W. of Scot. Iron & Steel Inst. m. Glasgow. 

Journal Western Soc. of Eng. b-m. Chicago. 

enue of Worcester Poly. Inst., Worcester, 


New York. 
New York, 


Locomotive. *. Hartford, U. S. A. 
Machinery. m. New York. 


Manufacturer's Reeord. ww. Baltimore, 


Marine Review. w. Cleveland, U. S. A. 

Mechanical Engineer. w. London. 

Mechanical World. w. Manchester. 

Men. de la Soc. des Ing. Civils de France. m. Paris. 

Métallurgic. w. Paris, 

Mines and Minerals. m. Scranton, U. S. A. 

Mining and Sci. Press. w. San Francisco. 

Mining Journal. w. London. 

Mining World. w. Chicago. 

Mittheilungen des Vereines fiir die Féraerung des 
Local und Strassenbahnwesens. m. Vienna. 

Municipal Engineering. m. Indianapolis, U.S. A. 

Municipal Journal and Engineer. w. New York. 

Nautical Gazette. w. New York. 

New Zealand Mines Record. m. Wellington. 

Oest. Wochenschr, f. d. Oeff. Baudienst. w. Vienna. 

Oest. Zeitschr. Berg & Hiittenwesen. w. Vienna 

Plumber and Decorator. m. London. 

Power and The Engineer. w. New York. 

Practical Engineer. w. London. 

Pro. Am. Ins. Electrical Eng. m. New York. 

Pro, Am. Ins. of Mining Eng. b-m. New York. 

Pro. Am. Soc. Civil Engineers. m. New York. 

Pro. Am. Soc. Mech. Engineers m. New York. 

Pro. Canadian Soc. Civ. Engrs. m. Montreal. 

Proceedings Engineers’ Club. gr. Philadelphia. 

Pro, Engrs. Soc. of Western Pennsylvania. m. ° 

Pittsburg. 

Pro. St. Louis R’way Club. m. St. Louis, U. S. A. 

Pro. U. S. Naval Inst. gr. Annapolis, Md. 

Public Works. gr. London. 

Quarry m. London. 

Queensland Gov. Mining Jour. m. 
Australia. 

Railroad Age Gazette. w. New York. 

Railway & Engineering Review. w. Chicago. 

Railway and Loc, Engng. m. New York. 

Railway Master Mechanic. m. Chicago. 

Revista Tech. Ind. m. Barcelona, 

Revue d’Electrochimie et d’Electrométallurgie. m. 
Paris. 

Revue de Mécanique. m. Paris. 

Revue de Métallurgie. m. Paris. 

Revue Gén. des Chemins de Fer. m.- Paris, 

Revue Gén. des Sciences. w. Paris, 

Rivista Gen. d Ferrovie w. Florence, 

Rivista Marittima. m. Rome. 

Schiffbau. s-m. Berlin. 

School of Mines Quarterly. g. New York. 

Schweizerische Bauzeitung. w. Ziirich. 

Scientific American. w. New York. 

Scientific Am. Supplement. w. New York. 

Sibley Jour. of Mech. Eng. m. Ithaca, N. Y. 

Soc. Belge des Elect’ns. m. Brussels. 

Stahl und Eisen. w. Diisseldorf. 

Stevens Institute Indicator. gr. Hoboken, U. S. A. 

Street Railway Journal. w. New York. 

Surveyor. w. London. 

Technology Quarterly. qr. Boston, U.S. A. 

Technik und Wirtschaft. m. Bertin. 

Tramway & Railway World. m. London. 

Trans. Inst. of Engrs. & Shipbuilders in Scot- 
land, Glasgow. 

Wood Craft. m. Cleveland, U.S. A. 

Yacht. w. Paris. 

Zeitschr. f. d. Gesamte Turbinenwesen. w. Munich, 

Zeitschr. d. Mitteleurop. Motorwagon Ver. s-m. 
Berlin. 

Zeitschr. d. Oest. Ing. u. Arch. Ver. w. Vienna. 

Zeitschr. 4d. Ver. Deutscher Ing. w. Berlin. 

Zeitschrift fiir Elektrochemie. w. Halle a S. 

Zeitschr. f. Werkzeugmaschinen. b-w. Berlin. 
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Note—Our readers may order through us any book here mentioned, remitting 
the publisher's price as given in each notice. Checks, Drafts, and Post Office Or- 


ders, home and foreign, should be made payable to Tut ENGINEERING MaGazINE. 


BOOKS RECEIVED. 


Autogenous Welding of Metals. By L. 
L. Bernier. Size, 6% by 4% in.; pp. 45. 
Ills. Price, $1. New York: The Boiler 
Maker. 

Bulletins 9 to 17, University of Illinois, 
Engineering Experiment Station. Size, 9 
by 6 in. Ills. Urbana, Ill.: University of 
Tllinois. 

Forest Products of the United States, 
1906. Size, 9 by 6 in.; pp., 99. Washing- 
ton, D. C.: United States Department of 
Agriculture. 

Conversations on Electricity. By Joseph 
G. Branch. 8 by 5% in.; pp., 282. IIls. 
Price, $2. Chicago and New York: Rand, 
McNally & Company. 

Main Sewerage and Sewage Disposal. 
By T. Aird Murray. Size, 9 by 6 in.; pp., 
46. Ills. Price, 25 cents. Toronto, Ont.: 
The Canadian Engineer. 

Report of the Commissioner of Public 
Roads, State of New Jersey, 1907. Size, 
9 by 6 in.; pp., 209. Ills. Trenton, N. J 
Commissioner of Roads. 

Annual Report of the City Engineer of 
the City of Halifax, N. S., for the Civic 
Year 1905-6. Size, 8% by 6 in.; pp., 203. 
Halifax, N. S.: City Works Department. 

General Index to Reports, 1885-1906, 
Geological Survey of Canada. Compiled 
by F. J. Nicolas. Size, 9% by 6% in.; pp., 
1014. Ottawa, Canada: Geological Survey. 

Sixteenth Annual Report of the Sewer- 
age and Water Board of New Orleans. 
Size, 9 by 6 in.; pp., 61. Ills. Maps. New 
Orleans, La.: Sewerage and Water Board. 

Report of the United States Fuel-Test- 
ing Plant, at St. Louis, Mo., January 1, 
1906, to June 30, 1907. Size, 9 by 6 in.; 
pp., 299. Washington, D. C.: United States 
Geological Survey. 

Report of the State Engineer and Sur- 
veyor, State of New York, 1906. Two 
Volumes. Size, 9 by 6 in.; pp. 555, 378. 
Ills. Albany; N. Y.: Office of the State 
Engineer and Surveyor. 

Physical Geography of the Evanston- 
Waukegon Region. By Wallace A. At- 
wood and James Walter Goldthwait. Size, 
9 by 6 in.; pp., 104. Ills. Urbana, IIL: 
State Geological Survey. 

A Vest-Pocket Handbook of Mathemat- 
ics for Engineers. By L. A. Waterbury. 
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Size, 5% by 3 in.; pp., 91. Ills. Price, $1, 
4/6. _ York: John Wiley and Sons; 
London: Chapman & Hall, Ltd. 


Diamond Bars for Concrete-Steel Con- 
struction: Reasons and Rules for Proper 
Design. By Edwin Thacher. Size, 9 by 
6 in.; pp., 4. Ills. Price, $1. New York: 
Concrete-Steel Engineering Company. 


The Standard Handbook for Electrical 
engineers. Written and Compiled by a 
Staff of Specialists. Second Edition. Size, 
634 by 4 in.; pp., 1285. IIIs. Price, $4. 
New York: McGraw Publishing Company. 

Organization, Equipment and Operation 
of the Structural-Materials Testing Labo- 
ratories at St. Louis, Mo. By Richard L. 
Humphrey and Joseph A. Holmes. Size, 
9, by 6 in.; pp. 84. Ills. Washington, 

. C.: United States Geological Survey. 

"an Burning or Mill Construction. Re- 
port No. V, Insurance Engineering Ex- 
periment Station. Third Edition. Size, 1 
by 9 in.; pp., 28. Ills. Plates, 9. Price, 
25 cents. Boston, Mass.: Boston Manu- 
facturers’ Mutual Fire Insurance Co. 


Proceedings of the Seventeenth Annual 
Convention of the Association of Railway 
Superintendents of Bridges and Buildings 
held in Milwaukee, Wis., October 15, 16, 
and 17, 1907. Size, 9 by 6 in.; pp., 316. 
Ills. Concord, N. H.: Secretary of the As- 
sociation. 

Accidents, Their Causes and Remedies. 
A Treatise of the Development of Care 
and Faithfulness to Aid the Safeguarding 
of Life and Property. By Thomas D 
West. Size, 734 by 5% in.; pp., 95. Ils. 
Price, 25 cents. Greenville, Pa.: Beaver 
Printing Co. 

Annual Report of the Minister of Mines 
for the Year Ending 31st December, 1907, 
being an Account of Mining Operations 
for Gold, Coal, etc., in the Province of 
British Columbia. Size, by in. 
pp., 235. Ills. Maps. Victoria, B. C:: 
Department of Mines. 

Stationary Engineering. By Joseph G. 
Branch. In Three Volumes: Vol. I, Steam 
Boilers and Attachments; Vol. IT, Steam 
Engines, Heating and Electricity; Vol. III. 
Mechanical Refrigeration, Elevators and 
Steam Turbines. Size, 8 by 54 in.; pp., 
393, 370, 267. Ills. Price, $7; each volume. 
$2.50. New York and Chicago: Rand, Mc 
Nally and Company. 
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THE USE AND CONSERVATION OF WATER-POWER RESOURCES— 
A Definite Plan for Federal, State, and Corporate Co-Operation H. von Schon 


OBTAINING ACTUAL KNOWLEDGE OF THE COSTS OF PRODUCTION— 
V. The Organization of a Cost-Accounting Department F. E. Webner 


STORAGE BATTERIES. THEIR CONSTRUCTION AND USE— 


Structural and Installation Features of Leading Types Percival Robert Moses 
MODERN DEVELOPMENTS IN THE METALLURGY OF LEAD AND ZINC— 

Treatment of Low-Grade Ores Enriching the World's Gold Supply A. Selwyn-Brown 
MANUFACTURING FROM STOCK. A PROFITABLE POLICY— 

Principles and Records of the Stock-Limit System C. H. Stilson 


ALCOHOL AS A FUEL FOR INTERNAL-COMBUSTION MOTORS— 
Il. Its Practical Carburation as a Gasoline Substitute Thos. L. White 


THE FEED-WATER SYSTEM FOR THE POWER PLANT— 

Fundamental Points in Design, Equipment, and Operation Charles A. Howard 
THE COAL HANDLING INDUSTRY OF GREATER NEW YORK— 

Storage and Machinery for Handling 30,000,000 Tons Annually Werner Boecklin 
A SUPERINTENDENT’S VIEWS OF AMERICAN SHOP AND LABOR CONDITIONS-— 

An Optimistic Estimate of Educational and Union Tendencies John George Niederer 


EFFICIENCY AS A BASIS FOR OPERATION AND WAGES— 
HI. Strength and Weakness of Ordinary Forms of Organization Harrington Emerson 
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NICHOLSON FILE CO. 


GENERAL OFFICES: PROVIDENCE, U.S. A. 
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Nicholson. Arcade. Great Western. 
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Everlasting Blow-Off Valve 


Straight-through flow. No stuffing box. Easily 
operated.  Self-cleaning; self-grinding seats. 
Easily repaired. Continued and uninterrupted 
satisfactory service. Send for descriptive book- 
let and prices. 


SCULLY STEEL & IRON CO., 90 N. Halsted Street, Chicago, Ill. 


DELTA FILE WORKS 


OPERATION 
PERIODICAL 
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Write for information to 


The Marion Steam Shovel Co. 
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DRAGON 

CEMENT 

A PIONEER OF PORTLANDS 
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This brand is one of the ta ~ Many engineers specify 
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market tant work. 


Used for engine beds and 


other heavy foundations Re-inforced concrete 


made with Dragon is 
Time tried and fire tested SSL more enduring than stone 


SALES OFFICES 
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THE LAWRENCE CEMENT CO, OF PENNSYLVANIA 
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Blow Off Valves, ime Whistles 

ALL OF A SUPERIOR QUALITY 
THE ASHTON VALVE COMPANY 


273 Franklin St. Boston, Mass. 


BRANCHES: NEW YORK, 128 LIBERTY ST. : CHICAGO, 160 LAKE ST, 
LONDON, 63 CRUTCHED FRIARS SEND FOR CATALOGUE M 
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(THE MASON 
| REDUCING VALVES 


reduce and maintain an even press ure of steam, air 
or water regardless of changes in the initial pressure. 


Can be set for any pressure by turning a key, 
ny = not have to be locked—the engineer retains 
e key. 


They are absolutely accurate. 


CHICAGO DROP FORGE 
& FOUNDRY CO. 


STEAM SHOVELS DROP 
ROAD PILE DRIVERS 

ILROAD WRECKING FORGINGS 
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THE ONLY PLACE IN THE UNITED STATES 


THE MACHINERY 
EXHIBIT OF 


The 


where the leading makes of 
machinery can be seen side by 
side in operation, making it 
easy for the purchaser to select 
the makes best suited to his 
needs. All machinery manu- 
facturers should be represented 
in the Machinery Exhibit of 
the Bourse, where they come 
in contact with buyers from 
all parts of the world, 


ADDRESS: 


The Bourse 
Bourse Philadelphia. 


TOUGHENED 
CRANKSHAFTS 


This high class of drop-forgings requires just such 
extended experience and splendid equipment as we 
can assure: Chemist to pick steel, machines for testing and a toughen- 
ing process insuring maximum of safety and wear. We carry in stock: 
26 kinds Single Throw; 4 kinds Double Throw; 4 kinds Double Throw, Center Bearing 


and 5 sets of available dies for Four Throw Stock Forgings. Send Blue Print for estimate 
on specials’? and for stock’’ line. Get Circular No. N. 42. 


“lh: SUPERIOR DROP-FORGINGS 
J. H. Williams & Co. BROOKLYN, NEW YORK. 


BADGER’S 
FIRE PROOF METAL WINDOWS 


Approved by the National Board of Fire Underwriters 
FIRE PROOF and 
WEATHER PROOF 
Simple in construction, strong and durable. Pulleys can be removed. 
No staff beads to take off. No screws to lose in getting at the weights. 


E. B. BADGER & SONS CO. 


40-55 PITTS ST., BOSTON Mass. U.S. A, Write for Catalog “E” and prices 


Please mention The Engineering Magazine wheu you write. 


=, 
‘ 
Philadelphia 
. 
j 
| 
4 | 
‘i 


THE PUBLISHER'S ANNOUNCEMENT. 


SuBSCRIPTION PRICE, $3.00 a year, in advance. Foreign countries, except Mexico and Cuba, $4,00 (oa 
16s. 6d.). Canada, $3.50. Booksellers, News Agents and Postmasters receive subscriptions. Subscribers 
may remit in Postoffice or express money-orders or in bank checks, drafts, or registered letters, made 
payable to “Tue ENGINgERING MaGazine.” Money in letters is at senders’ risk, 

Seectat Notice:—The date to which each subscription has been paid appears, with the address, on 
the wrapper enclosing each number of the Magazine. The publisher must be notified by letter when a 
subscriber wishes his Magazine discontinued. All arrearages must be paid. 

Bounp voLuMeEs containing the numbers for six months, in half Morocco, $3.00; half Russia, $2.75; 
half American seal, $2.75; full sheep, $2.75; cloth, $2.50. These prices are subject to change, when 
volumes are out of stock, necessitating the special binding of magazines, for which a premium has been 

aid. Back numbers will be exchanged, if in good condition, for corresponding bound volumes in half 
+ pl for $1.50; half Russia, $1.25; half American seal, $1.25; full sheep, $1.25; cloth, $1.00 
volume (six numbers). Charges should be prepaid on copies forwarded for exc ange, and 40 cents added 
to the price per volume to prepay postage or express charges on bound volumes. 

ApvertistInc:—The rates for advertising will be quoted on application. 


THE ENGINEERING MACAZINE, 


PUBLISHED MONTHLY. 140-142 Nassau Street, New York, U.S. A. 
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H. VON SCHON (The Use and Conservation of Water-Power Resources)—Born in Germany, 
graduating from Berlin in 1869; for thirty years a specialist in hydraulic engineering; several years were 
spent by him in connection with the U. S. Engineer Corps in surveys of the Great Lakes, but for the 
last twelve years he has devoted himself exclusively to the designing of hydro-electric power installations. 
The most important of the many he has planned is that at the foot of Lake Superior, notable as utilizing 
the largest flow—some 30,000 second feet—while that at Eugenia Falls, Ontario, uses only 80 second 
feet, but a head of 400 feet. Mr, von Schon has originated a number of valuable features, one of 
which, the submerged power house, has been incorporated recently in a plant at Patapsco, Md., the entire 
gencrating equipment being placed in the interior of the dam, with the spillway water rolling over the 
power-house roof. He is a member of the American Society of Civil Engineers. 

F. E. WEBNER (Obtaining Actual Knowledge of the Costs of Production)—1889-90, attended 
Armour Institute, Chicago, in mechanical studies; 1892, embarked as public accountant, specializing in 
factory accounting; 1895, served with S. T, Williams as factory and business economist, later resuming 
under his own name and various firm styles in Chicago and branch offices; in 1897 merged his Chicago 
office with the Account Audit & Assurance Co. of New York and worked in connection with the late 
A. O. Kittredge, C. P. A.; later removed to New York and went thence to many parts of the United 
States on installations of factory cost systems; after Mr. iittredge’s death removed to Cincinnati to 
install a factory cost system in the Globe-Wernicke plant, and there established acquaintance with many 
machine-tool and other manufacturers, leading to his establishment of headquarters in that city and 
extension of his business activities thence in all directions. 

PERCIVAL ROBERT MOSES (Storage Ratteries. Their Construction and Use)—Born in New 
York; educated in Europe and in the United States; entered the School of Mines of Columbia College 
in 1891 and graduated in 1895-6 with the degree of Electrical Engineer; was for some time with the 
Sprague Electrical Company in factory and construction work; practising as consulting engineer in New 
York since 1898; member of the American Institute of Electrical Engineers. 

A. SELWYN-BROWN (Modern Developments in the Metallurgy of Lead and Zinc)—Born Sydney, 
N. S. W.; graduated in civil and mechanical engineering at University College, London, and in arts, 
science, and law at New York University; studicd chemistry and metallurgy with Sir William Ramsay, 
and mining engineering at various mines and works in England and Scotland; has had the management 
of large mining and engineering works in the United States, Canada, and elsewhere, and was one of the 
pioneers in the Tonopah and southern Nevada fields; his experience in tin mining has been extensive, 
and he has held the management of tin mines in Tasmania and several of the Australian states. Now 
consulting engincer in New York and lecturer on mining at the New York University, in the depart- 
ment of Commerce, Accounts and Finance. 

C. H. STILSON (Manufacturing from Stock. A Profitable Policy)—Was graduated from Sheffield 
Scientific School in electrical engineering in 1897, and spent a year in practical work; was connected 
with the O. S. Walker Co., Worcester, Mass., and later with the Westinghouse Electric & Mfg. Co., 
with whom he remained until 1904 in various capacities ranging from inspector in the testing depart- 
ment to designing engineer and district correspondent; in 1904 entered the service of the Scovill Mfg. 
Co., Waterbury, Conn., as cost expert and systematizer, and has spent the intervening time in organiz- 
ing their cost and order systems; at present has charge of their overhead cost department. 

THOMAS L. WHITE (Alcohol as a Fuel for internal-Combustion Motors)—Foundation Scholar, 
University Mathematical Scholar, Gabbett Prizeman and Honors Graduate (1891) in mathematical and 
physical science of the University of Durham, England. Lecturer in mathematical and physical science 
to officers of the British Army studying for promotion, from 1891 to 1900. Member of the Society of 
Automobile Engineers and the Aero Club of America, and writer on mathematical and physical subjects. 
Has devoted himself during the last three years to special study of gas-engine fuels, and experiments 
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with alcohol in internal-combustion engines. Joint patentee with F. W. Barker of a new process for the 
utilization of alcohol and calcium carbide in high-speed, moderate-compression automobile engines. 

CHARLES A. HOWARD (The Feed-Water System for the Power Plant)—Graduated from Massa- 
chusetts Institute of Technology; with the Grand Trunk Railway as shop apprentice, and afterwards as 
inspector of bridge material, grain elevators, etc.; conducted special work for the Boston & Maine Rail- 
road in finding the live loads on locomotive driving springs; now assistant engineer, New York Edison 
Co.; junior, American Society of Mechanical Engineers, 

WERNER BOECKLIN (The Coa!-Handling Industry of Greater New York)—Graduated 1891 from 
the School of Mines, Columbia Universtiy, with the degree of Civil Engineer; was engaged with Heyl & 
Patterson, Robins Conveying Belt Co., and John A. Mead & Co. as engineer in charge of the design of 
a number cf important material-handling equipments, and with W. S. Barstow & Co., as engineer in 
charge of erection of a large steel-car plant aid other works; at present associated with Percival Robert 
Moses as consulting engineer; member of the Anerican Society of Civil Engineers and of the New York 
Railroad Club. 

JOHN GEO. NIEDERER (A Superintendent’s Views of American Shop and Labor Conditions)— 
Born New York city, 1855; educated in public day and night schools and private school; went to work 
at 13, and after four years in various offices was apprenticed to Tiffany & Co. to learn the trade of 
turning and spinning metals; while so engaged studied mechanical and ornamental drawing, modeling 
and pattern making, and developed designs for a new machine gun; after serving his apprenticeship, 
worked as journeyman, foreman, inspector and superintendent in various establishments, occupied chiefly 
with modern methods for ornamental working of the non-ferrous metals; held positions as foreman with 
S. Kirk & Sons, and the Baltimore Safety Lamp Co., and as superintendent with S. Klaber & Co., Com- 
mercial Typewriter Co., De Kosenko Bronze Co., Sterling Fronze Co., Penna. Bronze Co., and the 
Autocycle Co. ‘ 

HARRINGTON EMERSON (Efficiency as a Basis for Operation and Wages)—Born in Trenton, 
New Jersey, !853. Lducated in Europe, receiving the degree of M. A. at the Royal Polytechnic at 
Munich, Bavaria; professor at the State University of Nebraska, 1875; engaged in engineering work on 
the Burlington & Missouri R. R. in 1886, and later engaged in making many inspections and preparing 
reperts on important engineering and mining work in the United States, Mexico and Alaska. Recently 
directed the widely celebrated reorganization and betterment work on the Santa Fe system; associated 
with the American Jocomotive Company in a similar capacity; originated and developed the efficiency 
system of wage payment. Consuiting engineer, the Emerson Company, New York City. 
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We design and install Accounting and Cost Systems that 
get results. 


Systems that point the way to increased earnings. 


We have succeeded by reducing manufacturing costs, pre- 
venting waste and theft and increasing output by intelligent 
use of non-productive labor. 


Now is the time to prepare for the coming prosperity 
wave—what we have done for others we can do for you. 


Write for Further Particulars. 


NEW YORK & BUFFALO AUDIT CO., 
System Dept. Curtice H. Waddle, Mgr. 


NEW YORK ROCHESTER BUFFALO 
20 Nassau Street 403 Central Bldg. 73 W. Eagle Street 
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From “Reinforced Concrete in Factory Construction” 


WHEN YOU BUILD USE CONCRETE 


It is economical, durable, fireproof and sanitary; needs no paint or repairs, is warmer 
in winter, cooler in summer than any other construction and is adaptable to any type of 


Factory, Warehouse or Mill 


We have prepared for Manufacturer and Merchant a new book dealing solely with the important 
question of factory building. 


Reinforced Concrete in Factory Construction ” ; 

a book containing, besides several general chapters on Concrete, concrete aggregates, methods and materials 
for reinforcing—ten chapters giving detailed descriptions of ten Concrete Factories and Warehouses erected in 
various parts of the country by different systems. The photographs, sectional drawings, and specifications for 
this book were furnished by the engineers in charge of the work. 

This book, profusely illustrated (250 pages, size 6%x9), pamphlet bound, sent free upon request to 
Architects, Engineers and Manufacturers, who contemplate building. 


Cloth bound copies 50 cents each. 
OTHER BOOKS: 
For the Suburbanite and Farmer: 
“CONCRETE CONSTRUCTION” about the HOME and on the FARM. 
aper bound copies, free upon request. 
Cloth bound copies, 25 cents each. 
For the Homebuilder and Investor “CONCRETE COUNTRY RESIDENCES.” 

Copies (168 pages, size 10x12), will be sent 
Express prepaid upon receipt of $1.00. 

For the Mechanic and Artisan: “CONCRETE COTTAGES.” Copies sent free upon request. 


The Atlas Portland Cement Company, Dept. Q, 30 Broad St., New York 


Ticonderoga Flake Graphite reduces friction 
losses in cylinders, bearings, and at all friction points. 


Get free sample and new booklet 45-C. 
Joseph Dixon Crucible Co., Jersey City, N. J. 


KOLESCH & CO., W. R. OSTRANDER & CO. 
“St. 
138 Fulton St. New York Manufacturers of 
Manufacturers of High Grade 
TRANSITS AND LEVELS Electric Bells, Annunciators, etc. 
We publish a catalog of Drawing 
Instruments Survering Full Line of Electrical Supplies 
Instruments and Accessories, and 
send it to those who write in for it. Send for Catalogue 22 DEY ST., N. Y. 


IT GROWS The Engineering Index in this Magazine now indexes the engineering 
APACE journals in Spanish and Italian, as well as in English, French and German. 
The progressive engineer can no longer get along without it. 


Quality PENNSYLVANIA” Quelity 
Quality PORTLAND Quality 


PENNSYLVANIA CEMENT COMPANY, 26 Cortlandt Street, NEW YORK 
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BUFFALO 625 


THE IDEAL FORGE FOR WORK ON 
TANKS, STAND PIPES, 
STEEL BUILDINGS, BOILERS 


A Strong Blast with Little Effort 


BUFFALO FORGE CO. "4° 


Canadian Buffalo Forge Co. ‘Ltd.) Montreal 


The Finer Your Cement the Less Your Concrete Costs. 


The cement that reduces the cost on all concrete construction—houses, factories, garages 
sidewalks, etc.—because it will bind the most sand, yet makes a stronger concrete, is 


EDISON PORTLAND CEMENT 


Raw materials correctly proportioned, crushed and 
c_ TRADE MARK ~ burned with scientific accuracy, and ground to 85% 
through 200 and 98% through 100. 
a Worl. BINDS 10°) MORE SAND. Booklet on request. 
EDISON PORTLAND CEMENT COMPANY 


SALES OFFICES 


New York, St. James Bldg. Boston, Post-Office-Sq. Bldg. Newark, Union Bldg. 


Philadelphia, Arcade Bldg. Pittsburg, Machesney Bldg. Savannah, Natl. Bank Bldg. 


Pipe, Fittineas, VALvEs, 
Toots AND SPECIALTIES 


SOHN SIMMONS CoO., 


102-110 CENTRE STREET, NEW YORK. 


WE DESIGN AND CONSTRUCT IN THEIR ENTIRETY 


ELECTRICAL CONDUIT SYSTEMS 


IN ANY PART OF THE WORLD 
G. M. GEST, Engineer and Electrical Conduit Contractor, 
CINCINNATI, OHIO 277 BROADWAY, N. Y. 


FOSTER SUPERHEATERS 


Prevent Condensation in Long Steam Lines 
Power Specialty Co., 111 Broadway, New York. 


CARBOLINEUM AND OTHER WOOD PRESERVATIVES 


Sole Selling Agents for both Carbolineum Wood Preserving Co., the Original New York 


POR LOWEST MARKET PRICES ADORE Company, and Carbolineum Wood Preserving Co., the Original 


C. S. MCKINNEY CO., 60 Wall Street, New York New Jersey Corporation. 
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G4 Scully Steel & Iron Co...... 2 
51 Sellers Co., Inc., Wm...... 48 
79 Sheffield Scientific School. ..120 
78 Simmons Co., John......... 10 
43 Simplex Elec. Heating Co... 89 


Smith & Sons Co., Samuel.. 61 


Snow Steam Pump Works... — 


Southwark Fdy. & Mch. Co. 59 
47 Standard Gauge Mfg. Co-.. 78 
53 Stevens Inst. of Technology.121 
64 Stewart Heater Co........ . 64 
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TO ADVERTISEMENTS 


Stone & Webster Eng’g Corp. —_ 
Stow Flexible Shaft Co..... 61 
91 
Struthers, Wells & Co...... 60 
Sturtevant Co., B. F....... 67 
118 
T 
Thayer School of Civil Eng’g 120 
Thomson, T. Kennard...... 119 
‘Troy Engine & Mch, Co.... 56 
U 
Uehling Instrument Co..... 124 
Underfeed Stoker Co...... . 65 


Underwood & Co., H. B.... 40 
U. S. Wood Preserving Co... — 


v 
Van Noorden Co., E....... 99 
Vermont University ....... 121 
WwW 
Walch & 78 


Wallace-Lindesmith Hoist Co.101 
Walsh’s Holyoke Steam Boil- 


Walworth Mfg. Co........ 
Watson & McDaniel Co.... 70 
Watson-Stillman Co. ....... 95 
Fe 117 
Webeter Mig. 85 
Weeks, Edward M......... 119 
Western, Benj. R.......... 37 
Western Electric Co....... 90 


Westinghouse Air Brake Co, 38 


Westinghouse Elec. & Mfg. 
Westinghouse Machine Co.. 39 
Weston Electrical Instru- 
Wheeler Condenser & Eng’g 
White & Co., J. 118 
Whitlock Coil Pipe Co...... 69 
Wickes Boiler Co.......... 63 
Wiggins Co., John B....... 114 
Williams & Co., J. H....... 6 
Williams & Staff, Stephen T.118 
Williams Bros.............. 80 
Williams Valve Co., D. T... 75 
Wisconsin University....... 121 
Woodward Governor Co.... 96 
Weed & Co, 46 
Worcester Polytechnic Insti- 
Worthington, Henry R..... 105 
Wright Mig. 73 
Wyman & Gordon......... 124 
Y 
Yale University... 120 
Young & 114 
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POWER-PLANT EQUIPMENT 


The Advantages of 
Rope Transmission 


American Manila Transmission Rope demonstrates its notable 


superority over all other known means for the distribution of power 
in the following directions: 
1. The distance through which power may be transmitted 
is practically unlimited. 


The amount of power which may be transmitted is prac- 
tically unlimited. 


Low first cost and economy in maintenance. 
Small space occupied for horsepower transmitted. 


Positive, steady operation. 


3 

4. 

5 

6. Freedom from noise. 

7. Absence of static electrical disturbances. 

8. No loss of speed by slipping. 

9. Precise alignment of shafting not necessary. 

10. Enormously high mechanical efficiency. 

11. Simplicity of arrangement for all requirements. 

12. Simple and inexpensive provision for future additions 
to power. 


Every essential detail in the design, erection and maintenance of Rope Drives is covered in our valuable 
64-page “Blue Book of Rope Transmission.” Copies free ufon request. 


The American Manufacturing Co. 


65 WALL STREET, NEW YORK 
Makers of American Transmission Rope Largest Fibre Workers in the World 


CHICAGO BOSTON 
J.D. BRYAN, Selling Agent, 85 Kinzie Street Ames Building 
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Detroit Leather Specialty Co., Inc. e 


95 BEECHER AVENUE DETROIT, MICHIGAN 


A TEN-YEAR RECORD 


We have been building Dryers for ten years. Every one has given complete satisfac- 
tion in handling every substance which requires drying. Our Dryers are the most 
economical to operate, require less repairs than other types, and quickly pay for them- 


selves by what they save. Write us about your drying problem. We can help you. 


RUGGLES-COLES ENGINEERING CO. 


39-41 CORTLANDT ST. OLD COLONY BUILDING 
NEW YORK CITY CHICAGO, ILL. 


Please mention The Engineering Magazine when you write. 
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The Buyers’ Directory 


The Engineering and Machinery Trades 


Note—The display advertisements of the firms mentioned under each heading can be found 


readily by reference to the 


Abrasive Material (Alun- 
dum). 
Norton Co., Worcester, Mass, 


Abrasive Materials. 
Carborundum Co., Niagara Falls, N.Y. 


Acid Concentrating Pans. 
Moore & Sons Corp., Samuel L., 
Elizabethport, N. J. 


Accountants and Auditors. 
Baker-Vawter Co., Chicago. 
Cooper & Co., A., Chica 
New York & Buffalo Audit But- 
falo. 
Webner, F. E., Cincinnati. 
Accumulators, Hydraulic. 
Niles-Bement-Pond Co., New York. 
Sellers & Co., Inc., William, Phila, 
Watson- Stillman Co. , New York. 
Worthington, Henry R., New York. 


Adding Machines. 

Kolesch & Co., New York. 
Keutfel & Esser Co., New York. 
Advertising. 
Manufacturers Ady. 
Viennot Advertising Agency, 
Aerial Tramways. 
Broderick & Bascom Rope 
Louis. 
Flory Mfg. 


Bureau, N. 
Phila. 


Co., St. 
Co., S., Bangor, Pa. 
Lambert Hoist Engine Co., Newark. 
Lidgerwood Mfg. Co., New York. 


Air and Gas Compressors. 
Blake Mfg. Co.. Geo. F.. New York. 
Bury Compressor Co., Erie, Pa. capt 
Clayton Air Compress. Wks., N. Y. 
Curtis & Co., Mfg. Co., St. Louis. 
Deane Steam Pump Co., New York. 
Hooker Steam Pump Co., St. Louis. 
Ingersoll-Rand Co., New York. 
Knowles Steam Pump Wks., N. ¥. 
Laidlaw-Dunn-Gordon Co., New York. 
MeGowan Co., John H., ‘Cincinrati. 
Mietz, August, New York. 

Norwalk Iron Wks., Norwalk, Ct. 
Snow Steam Pump Wks., New_York. 
Worthington, Henry R., New York. 


Air Brakes. 
Westinghouse Air Brake Co., Pitts- 
burg. 


Air Drills. 
Clayton Air Compressor Works, N. Y. 
Helwig Mfg. Co., St. Paul. 
Ingersoll-Rand Co., New York. 


Air Hoists. 

Krown Hoisting Mehy.Co.,Cleveland,. 
Blake Mfg. Co., Geo. F., New York. 
Curtis & Co. Mfg. Co., St. Louis, 
Ingersoll-Rand Co., New York. 
Knowles Steam Pump Wks., N. Y. 
Laidlaw-Dunn-Cordon Co., N. 
Northern Engineering Works, Detroit. 


Air Motors. 
Ingersoll-Rand Co., 

Air Receivers. 
i r Tank Works, Wm., East Chi- 


L. 0., New York. 
Wm. B., Pitts- 


New York. 


Sonn & Bro., 
Scaife & Sons Co., 
burgh. 
Air Separating Machinery. 
Raymond Bros. Impact Pulverizer 
Co., Chicago. 


For Alphabetical Index to Advertisers see page 11. 


Air Washers & Humidifiers. 
Butlalo Forge Co., Buffalo. 
Alarms, High and Low. 
Davis Co., John, Chicago, 
Wright Mfg. Co., Detroit. 
Alcohol Engines. 
Foos Gas Engine Co., Springfield, O. 
Ammeters. 
Bristol Co., Waterbury, Conn. 
Western Electric Co., Chicago. 
Weston Elec. Inst. Co., Waverly Pk., 
Newark, N. J. 
Annunciators. 
Ostrander & Co., W. R., New York. 
Western Electric Co., Chicago. 
Anti-Friction Bearings. 
Chapman Ball Bearing Co., Boston. 
Anti-Friction Metals. 
Phosphor Bronze Smelting Co., 
Poole Eng. & M 
Architects. 
Collins, D. C. Newman, New York. 
Automatic Conveyors. 
Lamson Consolidated 8. 8. Co., Boston. 
Automatic Governors for Air 
Compressors. 
Westinghouse Air Brake Co., 
burg. 
Automatic Grab Buckets. 
troderick & Bascom Rope Co., St. 
Louis. 
Hayward Co., New York. 
Mead-Morrison Mfg. Co., Boston. 
National Equipment Co., Chicago. 
Automatic Weighing Ma- 
chines 
Automatic 
Newark, 
Automobile Drop Forgings. 
Chicago Drop Forge & Foundry Co., 
Kensington, Il. 
Automobile Parts. 
Whitlock Coil Pipe Co., Hartford. 
Ballast Unloaders. 
Marion Steam Shovel Co., Marion, O. 
Ball Bearings. 
American Ball Co., Providence. 
Chapman Ball Bearing Co., Boston. 
Band Saws. 
Fay & Egan Co., Cincinnati. 


Bearing Metal. 
Phosphor Bronze Smelting Co., Ltd., 
Philadelphia. 
Bearings, Roller. 
Hyatt Roller Bearing Co., Newark. 
Belt Conveyors. 
Jeffrey Mfg. Co., Columbus, 
Caldwell & Son Co., H. W., 
Mead-Morrison Mfg. Co., 
Robins Conveying Belt Co., N. Y. 
Webster Mfg. Co., Chicago. 


Belt Dressing (Waterproof). 
Dixon Crucible Co., Jos., Jersey City. 
Belt Shifters. 


Mason Regulator Co., Boston. 


Phila, 
ch. Co., Baltimore. 


Pitts- 


Weighing Machine Co., 


Alphabetical Index. See page 1. 


Belting. 
Boston belting Co., Boston. 
Eureka Fire Hose Mfg. Co., 
Jeffrey Mfg. Co., Columbus. 
Link-Belt Co., Chicugy. 


Belt Lacing. 
Bristol Co., Waterbury, Conn. 
Robins Conveying Belt Co., N. 


Bending Rolls. 
Niles-Bement-Pond Co., New York. 
Sellers Co., Inc., William, Phila. 


Binding Devices. 
Baker-Vawter Co., Chicago. 


Bins & Racks, Steel. 
Merritt & Co., Philadelphia. 


Blast Furnaces. 
Kennedy, Walter, Pittsburg. 
McClure, Son & Co., G. W., Pitts- 


burg. 
Riter-Conley Mfg. Co., Pittsburg. 


Tippett & Wood, Phillipsburg, N. 


Blocks, Tackle. 
National Equipment Co., Chicago. 


Blowers. 
American Blower Co., Detroit. 
American Gas Furnace Co., 
Buffalo Forge Co., Butfalo. 
Crocker-Wheecler Co., Ampere, N. J. 
Exeter Machine Wks., Exeter, N. H. 
Green Fuel Economizer Co. . Mattea- 
wan, N. 
Ohio Blower Co. , Cleveland. 
Sturtevant Co., B. F., Hyde 
Mass. 
Western Electric Co., Chicago. 


Blowers, Turbine. 
De Laval Stm. Turbine Co., Trenton. 


Blue Prints. 

Keuffel & Esser Co., New York. 
Kolesch & Co., New York. 

Blue Print Filing Cabinets. 
Keuffel & Esser Co.. Hoboken, N. J. 
Kolesch & Co., New York. 

Blue Print Frames. 

Keuffel & Esser Co., Heboken, N. J. 
Koleseh & Co., New York. 

Blue Print Machinery. 
Keuffel & Esser Co., New York. 
Kolesch & Co., New York. 

Pease Blue Print Machinery & Sup- 
ply Co., C. Chicago. 

Boiler Door Arches. 

MeLeod & Henry Co., Troy, N. ¥. 

Boiler Feeds. 

Keyes & Son, F. E., New York. 

Boiler Feeders. 

Lunkenheimer Co., Cincinnati. 
Powell Co., Wm., Cincinnati. 


Boiler Fronts and Fittings. 
Amer, Steam Gauge & Valve Mfg. 

Co., Boston. 
Continental Iron Wks., Brooklyn. 
Lunkenheimer Co.. Cincinnati. 
McEwen Bros., Wellsville, N. Y. 
McLeod & Henry Co., Troy, N. Y. 
as” aes Iron Works, Charlotte, 


Powell Co., Wm., ——_ 
Simmons Co. ., John, New — 
Walworth Mfg. Co., Bosto 

Williams Valve Co., D. T., ‘Cincinnati. 


N. ¥. 


¥. 


J. 


Park, 


ig 
| 
vig 
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Boiler Inspection and Insur- 


ance, 
Fidelity & Casualty Co., New York. 


Boilers. 
Abendroth & Root Mfg. Co., 
burgh, N. Y. 

Atlantic Works, 
Babeock & Wilcox Co., 
Carlin’'s Sons Co., Thomas, 
burgh. 
Griscom-Spencer Co., New York. 
Harrison Safety Boiler Wks., Phila. 
Heine Safety Boiler Co., St. Louis 
Kingsford Foundry & Machine Wks., 
Oswego, N. Y. 


New- 
East Boston, Mass. 
New York. 

Pitts- 


Lake Erie Boiler Works, Buffalo. 
McEwen Bros., Wellsville, N. Y. 


Morris Co., IL. P., Philade iphia. 
Oii Well Supply Co., Oswego, 
Riter-Conley Mfg. Co., Pittsbur; 
Scaife & Sons Co., Wm. Bos 

burgh. 

Smith & Son Co., Sam'l, 
Struthers, Wells & Co., Warren, Pa. 
Tippett & Wood, Philipsburg, N. J. 
Walsh's Boiler Wks.. Holyoke, Mass, 
Wickes Boiler Co., Mich. 


Bolt and Nut Machinery. 
Niles-Bement-Poud Co., New York. 


Boosters. 

cC & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. 
Western Electric Co. Chicago. 


Boring Mills. 

Mitts & Merrill, Saginaw, Mich. 

Niles-Bement-Pond Co., New York. 
Sellers Co., William, Inc., Phila. 


Brakes—Friction. 
Elec. Controller & Mfg. Co., Cleve- 
land. 


Brass Founders’ Supplies. 
Blake Mfg. Co., Geo. F., New York. 
Obermayer Co., S8., Cincinnati. 
Brass Makers’ Lathes. 

An. Tool & Machine Co., Boston. 
Niles-Bement-Pond Co.. New York. 
Breast Drill, Electric. 
Clark, Jas., Jr., Elec. Co., 
Louisville. 

Brick. 

Maurer & Son, Henry, New York. 


Brick and Tile Machinery. 
American Blower Co., Detroit. 
Jeffrey Mfg. Co., Columbus. 


Bridges, Roofs, Etc. 

Iirewn Hoisting Mehy. Co., Cleveland. 
Gilbreth, Frank B., New York. 
Interstate E gineering Co., Cleveland, 
Kiter-Conley Mfg. Co., P ittsburg. 


N. ¥. 
urg. 
Pitts- 


Paterson, 


Inc., 


Scaife & Co., Wm. L., Pitts- 
burgh. 
Scherzer Rolling Lift Bridge Co., 


Chicago. 

Tippett & Wood, Phillipsburg, N. J. 
Walsh's Boiler Wks., Holyoke, Mass. 
Bronze Bearings. 

Phosphor Bronze Smelting Co., Ltd., 
Philadelphia. 


Bronze Bushings. 


Graphite Lubricating Co., Bound 
Brook, N. J. 
Bucket Elevators. 

Caldwell & Son Co., H. W., Chicago. 


Hayward Co., The, New York. 
Jeffrey Mfg. Co., Columbus. 
Mead-Morrison Mfg. Co., Boston. 
Robins Conveying Belt Co., N. Y 
Webster Mfg. Co., Chicago. 
Buckets—Dredging & Exca- 
vating. 

Rroderick & Bascom Rope Co., St. 
Louis. 

Hayward Co., New 


Yor 
National Equipment x Chicago. 


THE BUYERS’ 


Building Materials. 


Lawrence Cement Co., New York. 


Buildings, Iron, Steel and 
Steel Concrete. 
Brown Hoisting Mechy. Co., Cleveland, 
Gilbreth, Frank B., New York. 
Link Belt Co., Philadelphia. 
Interstate Engineering Co., Cleveland, 
Riter-Conley Mfg. Co., Pittsburg. 
Scaife & Sons Co., Wm. B., Pitts- 
burgh. 
Stone & Webster Engineering Corp., 
Boston. 


Bulldozers. 
Niles-Bement-Pond Co., New York. 
Bushings—Bronze & Graphite. 
Graphite Lubricating Co., Bound 
Brook, N. J. 
Business Cards. 
Wiggins Co., John B., Chicago. 
Business Systems. 
Baker-Vawter Co., Chicago. 
Cooper & Co., Jolin A., Chica 
New York & Buffalo Audit 
falo. 
Webner, F. E., Cincinnatt. 
Willams & Staff, Stephep T., N. ¥. 
Cable-Railway Machinery. 
Mead-Morrison Mfg. Co., Boston. 
Poole Eng’'g & Mch. Co., Baltimore, 
Robins Conveying Belt Co., N. Y¥. 
Cables, Elec. & Submarine. 
General Electric Co., New York. 
Western Electric Co., Chicago. 
Cableways— 
(See Acrial Tramways.) 
Cables, Wire. 
Broderick & Bascom Rope Co., St. 
Louis. 


Lidgerwood Mfg. Co., New Yors. 
Phosphor Bronze Smelting Co., Ltd., 
Philadelphia. 


Calculating Machines. 
Keuffel & Esser Co., New York. 
Kolesch & Co., New York. 


Calorimeters. 


Amer. Steam Gauge & Valve Mtg. 
Co., Boston. 


Carbide of Silicon. 
Carborundum Co., Niagara Falls, N.Y. 


Carborundum. 
Carborundum Co.,Niagara Falls,N. ¥. 


Carborundum Paper & Cloth. 
Carborundum Co., Niagara Falls, N.Y. 


Cars. 
Browning Eng'g Co., Cleveland, 
Cc. W. Hunt Co., New York. 
Koppel Co., Arthur, Pittsburg. 
Mead-Morrison Mfg. Co., Boston, 
Meckh Iron Works, Charlotte, 
N. C 


Car Shop Machinery. 
Fay & Egan Co., Cincinnati. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., ‘Hartford. 


Castings, Brass, Bronze & 
Composition. 
Badger & Sons Co., 
D'Este Co., Julian, boston. 
Griscom-Spencer Co., New York, 
Morris Co.. I. P., Philadelphia. 
Phosphor Bronze Smelting Co., Phila. 


Castings, Iron & Steel. 
Buffalo Foundry & Mech. Co., Buffalo, 
Caldwell & Son Co.. H. W., Chicago. 
Curtis & Co. Mfg. Co., St. ‘Louis. 
Flagg & Co., Stanley G., Phila. 
— Mfg. Co., H. H., Syracuse, 


E. B., New York, 


DIRECTORY 


Jeffrey Mfg. Co., Columbus, 

Lake brie Engineering Wks., Buffalo, 

Lunkenheimer Co., Cincinnati. 

Muckle nburg lron Works, Charlotte, 
Cc. 


& Sons Corp., Samuel L., 
Elizabethport, N. 

Morris Co., Ll. P., ‘Philadelphia, 

Phosphor Bronze Smelting Co., Ltd., 
Philadelphia. 

Poole Eng'g & Mch. Co., Baltimore, 

Powell Co., Wm., Cincinnati 

Riter-Conley Mfg. Co., 

Simmons Co., John, New York. 

Southwalk Pdy, & Meh, Co., Phila, 

Walworth Mfg. Co., Boston. 


Cast-Iron Pipe. 
Walworth Mfg. Co., Boston. 
Wood & Co., R. D., Phila. 


Cement Machinery. 
Automatic Weighing achine Co., 
Newark. 
Bradley Pulverizer Co., Boston. 
Caldwell & Sons Co., H. W., Chicago. 
Dunning, W. D., Syracuse, N. Y. 
Jeffrey Mfg. Co., Columbus. 
Iehigh Car Wheel & Axle Works, 
Catasauqua, Pa, 
Meand-Morrison Mfg. Co., Boston, 
Kaymond Bros. Impact Pulverizer 
Co., Chicago. 
Robins Conveying Belt Co., N. Y. 
Ruggles-Coles Eng’g Co., New York. 
Smidth & Co., F. L.. New York. 
Webster Mfg. Co., Chicago. 


Cement, Portland. 
Alsen’s Am. Portland Cement Co., 
New York. 
American Cement Co., Phila. 
Atlas Portland Cement Co., N. 
— Portland Cement Co., New 


Gie “Falls Portland Cement Co., 
Glens Falls, N. Y. 
Lawrence Cement Co., New York. 


Lehigh Portland Cement Co., Allen- 
town, Pa. 
Pennsylvania Cement Co., New York. 


Chains. 
Diamond Chain & Mfg. Co., Indian- 
apolis. 
Morse Chain Co., Ithaca, N. Y. 


Chain Belting. 
Caldwell & Sons Co., H. W., 
Jeffrey Mfg. Co., Columbus, 
Link-Belt Eng'g Co., Phila. 
Morse Chain Ce., Ithaca, N. ¥. 
Webster Mfg. Co., Chicago. 

Chain Joint. 

Morse Chain Co., Ithaca, N. ¥. 


Chain Pipe & Fittings 


Wrenches. 
Williams & Co., J. H., Brooklyn. 


Channeling Machines. 
Ingersoll-Rand Co., New York. 


Checks, Time, Pay & Trade. 
Schwerdtle Stamp Co., Bridgeport. 


Chemists. 
Hunt & Co., Robt. W., Chicago. 
Lunkenheimer Co., Cincinnati. 


Chucks. 
Almond Mfg. Co., Ashburnham, Mass. 
American Tool & Meh. Co., Boston. 
Niles-Bement-Pond Co., New York. 
Clocks. 
Standard Gauge Mfg. Co., Syracuse. 


Clutches, Magnetic. 
Cutler-Hammer Mfg. Co., Milwankee. 
Elec, Controller & Mfg. Co., Cleve- 

land. 


Clutch Pulleys. 
American Pulley Co., Philadelphia. 
Caldwell & Sons Co., H. W., Chicago. 
= Pressed Steel Pulley Wks., 
Philadelphia. 
Rockwood Mfg. Co., Indianapolis. 


Chicago. 


For Alphabetical Index to Advertisers see page 11. 
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Coal and Ashes-Handling 
Machinery. 


Browning Eng’g Co., Cleveland. 
Brown Hoisting Mchy. Co., Cleveland, 
Caldwell & Sons Co., H. W., Chicago. 
Hayward Co., New York. 

Hunt Co., C. W., New York. 
Interstate Engineering Co., Cleveland, 
Jeffrey Mfg. Co., Columbus. 
Lidgerwood Mfg. Co., New York. 
Link-Belt Eng’g Co., Phila. 
Mead-Morrison Mfg. Co., Boston. 
Robins Conveying Belt Co., N. Y¥ 
Webster Mfg. Co., Chicago. 


Coal Cutters (Air and Elec- 
tric), 
Ingersoll-Rand Co., New York. 
Jeffrey Mfg. Co., Columbus. 


Coal and Ore Bunkers. 
Morris Co., I. P., Philadelphia. 


Coal Weighing Machine, 
Automatic. 


Automatic Weighing Machine Co., 
Newark. 


General Electric Co., 
Hunt Co., C. W., New York. 
soll-Rand Co., New York. 
Mfg. Co., Columbus 
Knowles Steam Pump Wks., N. Y. 
Laidlaw-Dunn-Gordon Co., New York. 
Lambert Hoist. Engine Co., Newark. 
Link-Belt Eng’g Co., Phila, 
MeGowan Co., John H., Cincinnati. 
Norwalk Iron Wks., So. Norwalk, Ct. 
Robins Conveying Belt Co., Passaic, 


& Mfg. Co., 


Westinghouse  Elee. 


Pittsburg. 


Coal Screens. 
Harrington & King Perforating Co., 
Chicago. 
Jeffrey Mfg. Co., Columbus. 
Link-Belt Eng’g Co., Phila. 
Ludlow-Saylor Wire Co., St. Louis. 
Mead-Morrison Mfg. Co., Boston. 
Robins Conveying Belt Co., N. ¥. 


Cocks. 
Lunkenheimer Co., Cineinnatt. 
Powell Co., Wm., Cincinnati. 
Williams Valve Co., D. T., Cincinnatt. 
Wright Mfg. Co., Detroit. 


Coil Pipe. 
National Pipe 


Ilaven,. 
Whitlock Coil Pipe Co., Hartford. 


Concrete Mixers. 
Carlin’'s Sons Co., Thomas, 
burgh. 
Dobbie Foundry & Machine Co., Ni- 
agara Falls, 
Dunning, W. D., Syracuse, N. Y. 
Eureka Machine Co., Lansing, Mich. 
Jeffrey Mfg. Columbus. 
Wallace-Lindesmith Hoist 
Wayne, Ind. 


Concrete Reinforcing. 
Lawrence Cement Co., New York. 


Condensers. 
Blake Mfg. Co., Geo. F., New York. 
Deane Steam Pump Co., New York. 
Guild & Garrison, Brooklyn. 
Knowles Steam Pump Wks., N. Y. 
Laidlaw-Dunn-Gordon Co., N. Y. 
MeGowan Co., John H., Cincinnati. 
Snow Steam Pump Wks., New York. 
Southwark Fdy. & Meh. Co., Phila. 
Struthers, Wells & Co.. Warren, Pa. 
Wheeler Condenser & Eng’g Co..N.Y. 
Worthington, Henry R., New York. 


Conduit Systems. 
Gest. G. M., New York. 


Continuous Elevators. 
Caldwell & Son Co., H. W., Chicago. 


Bending Co., New 


Pitts- 


Co., 


For Alphabetical Index to Advertisers see page 11. 


BUYERS’ 


Contractors, General. 
Cilbreth, Frank B., New York. 
Stone & Webster Engineering Corp., 
Boston. 
White & Co., J. G., New York. 


Contractors’ Mchy. 
Carlin’s Sons Co., Thomas, 

burgh. 
Watlace-Lindesmith 

Wayne, Ind, 


Controllers. 
Cutler-Hammer Mfg. Co., Milwaukee. 
& Supply Co., Cleve- 
and. 


Pitts- 


Hoist Co., Ft. 


Conveying Machinery. 
Brown Hoisting Mchy. Co., Cleveland. 
Browning Eng’g Co., Cleveland. 
Caldwell & Sons Co., H. W., Chicago. 
Dobbie Foundry & Machine Co., Ni- 
agara Falls. 
Hayward Co., The, New York. 
Hunt Co., C. W., New York. 
Interstate Eng'g Co., Cleveland. 
Jeffrey Mfg. Co., Columbus. 
Lidgerwood Mfg. Co., New York. 
Link-Belt Co., Phila. 
Maris Bros., Philadelphia. 
Mead-Morrison Mfg. Co.. Boston. 
os Conveying Belt Co., Passaic, 
Webster Mfg. Co., Chicago. 


Conveying Systems. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Conveyors, Automatic. 
Lamson Consolidated 8. 8. Co., Boston. 
Cooling Towers. 
Hart, Jr., & Co., B. Franklin, New 


York. 
Stocker, George J., St. Louis. 
Wheeler Condenser & Eng’g Co., 


Carteret, N. J. 
Worthington, Henry R., New York. 


Coppersmiths. 
Badger & Sons Co., E. B., Boston. 
Griscom-Spencer Co., New York. 


Copper Window Frames and 


Sashes. 
Badger & Sons Co., E. B., Boston. 


Cordage. 
American Mfg. Co., New York. 


Core Compound. 
Obermayer Co., 8., Cincinnati, 


Corrugated Arches. 
Canton Art Metal Co., Canton, Ohio. 


Cost Systems. 
Baker-Vawter Co., Chicago. 
Cooper & Co., John A., Chicago. 
New York & Buffalo Audit Co., Buf- 
Talo. 
Webner, F. E., Cineinnati. 
Williams & Staff, Stephen T., N. Y¥. 


Cotton Oil Machinery. 


Laidlaw-Dunn-Gordon Co., New York. 


Couplings. 
Almond Mfg. Co., Ashburnham, Mass. 
Sellers & Co., Inc., Wm., Phila, 


Cranes. 


Brown Hoisting Mehy. Co., Cleveland. 
Browning Eng’g Co., Cleveland. 
Bueyrus Co., Soe. Milwaukee. 
Curtis & Co. Mfg. Co., St. Louis. 
Dobbie Foundry & Machine Co., Ni- 
agara Falls. 
Tlayward Co., The, New York. 
Industrial Works, Bar City, Mich. 
Interstate Engineering Co., Cleveland. 
Maris Bros., Philadelphia. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, Detroit. 
Riter-Conley-Mfg. Co., Pittsburg. 
Sellers & Co., Inc., Wm.. Phila. 
Wood & Co., R. D., Phila. 
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Crane Motors. 
Browning Eng’g Co., Cleveland. 
Western Electric Co., Chicago. 

Crucibles. 

Dixon Crucible Co., Jos., Jersey City. 
Obermayer Co., S., Cincinnati. 

Crushers, Ore, Phosphate Rock 

Jeffrey Mfg. Co., Columbus. 


Lehigh Car, Wheel & Axle Works, 
Catasauqua, Pa. 
Raymond Bros. Impact Pulverizer 


Co., Chicago. 
Smidth & Co., F. 


Cupolas. 
Obermayer Co., S., Cincinnati. 
Northern Engineering Works, Detroit. 
liter-Conley Mfg. Co., Pittsburg. 


Cutters, Milling. 
Pratt & Whitney Co., Hartford. 


Damper Regulator. 
D'Este Co., Julian, Boston. 
Mason Regulator Co., Boston. 


Derricks and Fittings. 
Brown Hoisting Mehy. Co., Cleveland. 
Browning Engineering Co., Cleveland. 
Carlin’s Sons Co., Thomas, Pitts- 
burgh, 
Contractors’ Plant Mfg. Co., Buffalo. 
Dobbie Foundry & Machine Co., Ni- 
agara Falls. 
Lidgerwood Mfg. Co., New York. 
National Equipment Co., Chicago. 
Northern Engineering Works, Detroit. 


Die Castings. 
—— Mfg. Co., H. H., Syracuse, 


a 


L., New York. 


Die Embossers. 
Wiggins Co., John B., Chicago. 


Digesters. 
Atlantie Works, East Boston, Mass. 
Riter-Conles Mfg. Co., Pittsburg. 
Tippett & Wood, Phillipsburg, N. J. 


Doors, Rolling. 
Wilson Co., Jas. G., New York. 


Draft, Mechanical. 
American Blower Co., Detroit. 
Buffalo Forge Co., Buffalo. 
Exeter Machine Wks., Exeter, N. H. 
Green Fuel Economizer Co., Mattea- 
wan, N. Y. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Drafting Room Equipment. 
Keuffel & Esser Co., Hoboken, N. 
Kolesch & Co., New York. 

Weber & Co., F., Philadelphia. 


Drawing Paper. 
Keuffel & Esser Co., Hoboken, N. J. 
Kolesch & Co., New York. 


Drilling Machines. 
American Tool Wks. Co., Cincinnati. 
Barnes Co., W. F. & J., Rockford, 


1. 

Clark, Jr., & Co., Jas., Louisville. 
Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford. 
Sellers Co.. Ine., William, Phila. 
Stow Flexible Shaft Co., Phila. 
Stow Mfg. Co., Binghamton, N. 


Drills. Diamond Core. 
Ingersoll-Rand Co., New York. 
Drills—Rock and Coal. 
Clayton Air Compress Wks., N. Y. 
Ingersoll-Rand Co.. New York. 
Jeffrey Mfg. Co.. Columbus. 
Smidth & Co., F. L., New York. 
Drop-Forged Wrenches. 
Williams & Co., J. H., Brooklyn. 
Drop Forgings. 
Anderson Forge & Machine Co., Des 


troit, Mich. 
Chicago at Forge & Fdy. Co., 


Kensington, 


a. 
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O. K. Tool Holder Co., Shelton, Pa. 
Phosphor Bronze Smelting Co., Ltd., 
Philadelphia. 

Williams & Co., J. H., Brooklyn. 
Wyman & Gordon, Worcester, Mass. 


Dryers. 


Buffalo Fdy. & Mch. Co., Buffalo. 
Ruggles-Coles Eng’g Co., New York. 


Drying Apparatus. 
American Blower Co., Detroit. 
Buffalo Forge Co., Buffalo. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dumps, Automatic. 
Jeffrey Mfg. Co., Columbus, 


Dust Collecting Systems. 
Ohio Blower Co., Cleveland, 


Dynamometers. 
Lawrence Machine Co., Lawrence, 
ass. 


Dynamos. 

C & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 
Jeffrey Mfg. Co., Columbus. 
Northern Elec. Mfg. Co., Madison. 
Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Western Electric Co., Chicago. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg. 


Dynamos, Steam Turbine. 
De Laval Steam Turbine Co., Tren- 
ton. 


Ejectors. 
— Foundry & Machine Co., Buf- 


falo. 
Watson & McDaniel Co., Philadelphia. 
Elbows, Pipe. 


Lunkenheimer Co., Cincinnati. 
Whitlock Coil Pipe Co., Hartford. 
Williams Valve Co., D. T., Cincinnati. 


Electric Bells. 
Ostrander & Co., W. R., New York. 
Western Electric Co., Chicago. 


Electric Heating Apparatus. 
Simplex Elec. Heating Co., Cam- 
bridgeport, Mass. 

Western Electric Co. ., Chicago. 


Electric Hoists. 

Brown Hoisting Mchy. Co., Cleveland. 
Browning Engineering Co., Cleveland, 
& C Electric Co., New 
Hunt Co., C. W., New Yo 

Dobbie Foundry & Ni- 
agara Falls. 

Lambert Hoist Eng. Co., Newark. 
Grable-Dunn Co., Chicago. 
Lidgerwood Mfg. Co., New York. 
Mead-Morrison Mfg. Co., Boston. 
National Equipment Co., Chicago. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, Detroit. 
Western Electric Co., Chicago. 
Elec. Light & Power Plants, 
Foos Gas Engine Co., Springfield, O. 
Stone & Webster Engineering Corp., 
Boston. 

Electric Railways. 

Stone & Webster Engineering Corp., 
Boston. 

Electrical Furnaces. 
Engelhard, Charles, New York. 
Elec. Measuring Instruments. 
Bristol Co., Waterbury, Conn, 

Weston Elec. Instrument Co., Wa- 
verly Park, Newark, N. J. 

Elec. Welding Outfits. 

C & C Electric Co., New York. 
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Elevating and Conveying 
Machinery. 
Dobbie Foundry & Machine Co., Ni- 
agara Falls. 
Interstate Engineering Co., Cleveland. 
Jeffrey Mfg. Co., Columbus. 
Lidgerwood Mfg. Co., New York. 
Maris Bros., Philadelphia. 
National Equipment Co., Chicago. 
Northern Engineering Works, Detroit. 
Webster Mfg. Co., Chicago. 


Elevator Insurance. 
Fidelity & Casualty Co., New York. 


Elevators. 
Caldwell & Son Co., H. W., eng. 
Curtis & Co. Mfg. Co., St. Loui 
Jeffrey Mfg. Co., Columbus. 
Link-Belt Eng’g Co., Phila. 
Mead-Morrison Mfg. Co., Boston. 
Obermayer Co., S., Cincinnati. 
Poole Eng’g Mch. Co., Baltimore. 


Elevator Pressure Regulator. 
Mason Regulator Co., Boston, 


Emery Wheels. 
Pittsburg Emery Wheel Co., Pittsburg, 
Employers’ Liability Insur- 


ance. 
Fidelity & Casualty Co., New York. 


Engineering Instruments. 
Alteneder & Sons, Theo., Phila 
Bause h & Lomb Optical Co., Roches- 

ter 
Brandis Sons Co., Brooklyn. 
Bristol Co., Waterbury, Conn. 
suff & Buff Mfg. Co., Boston. 
Keuffel & Esser Co., New York. 
Kolesch & Co., New York. 
Queen & Co., Philadelphia. 
Weber & Co., F., Philadelphia. 
Young & Sons, Philadelphia. 

Engineering Specialties. 
D'Este Co., Julian, Boston. 


Lunkenheimer Co., Cincinnati. 
Powell Co., Wm., “Cincinnati. 


Engineers. 
Arnold Co., Chicago. 
Barnaby, Charles W., New York. 
Baum & Co., Frank G., San Iran- 
cisco, 
Brill, Geo. M., Chicago. 
Collins, D. C. Newman, New York, 
Cooper & Co., John A., Chicago. 
Crane Estate, M. H., Chicago. 
Doble, Robt. MeF. De nvyer, Colo, 
Gas Power Co., Ne Yor 
Hunt & Co., Robt. Chicago. 
Keyes & Son, F. E. * New York. 
dy, Julian, Pittsburg. 
Kennedy, Walter, Pittsburg. 
Loomis-Pettibone Co., New York. 
McClure, Son & Co., G. W., Pitts- 
burg. 
Moses, P. R., New York. 
Porter. H. F. J., New York. 
Roberts, Nathaniel, Demarest, N. J. 
Robinson, A. W. al, Canada, 
Rovlker, H. B., Ne w York. 
Stone & Webster Engineering Corp., 
Boston. 
Sutton, Frank. New York. 
Thomson, T. Kennard, New York. 
Von Schon, H., Detroit. 
Webner, F. E., Cincinnati. 
White & Co., J. G.. New York. 
Williams & Staff, Stephen T., 


Wood, George T “ittsburg. 


Engines, Blow.. 

Southwark Fdy. & Me Co.! Phila. 
Engines, Gas & Gasoline. 
(See Gas and Gasoline Engines.) 
Engines, Marine. 

Atlantic Works. Fast Roston, Mass, 
Mietz, August, New York. 
Engines, Steam. 

American Blower Co., Detroit. 

American Engine Co., Bound Brook, 


Bali Engine Co., Erie, 
Brown Heisting Mchy. “Cleveland. 
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Buffalo Forge Co., Buffalo. 

Griscom-Spencer Co., New York. 

Harrisburg Fdy. & Mch. Wks., Har- 
risburg, Pa. 

Ide & Sons, A. L., Springfield, 111, 

Tron’ Works, Charlotte, 


Ghio Blower Co., Cleveland. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Southwark Fdy. & Mch. Co., Phila. 

Struthers, Wells & Co., Warren, Pa. 

Sturtevant Co., B. F., Myde Park, 
Mass. 

Troy Engine & Mch. Co.. Troy, Pa. 

Westinghouse, Church, Kerr & Co., 
New York. 

Westinghouse Mch. Co., Pittsburg. 


Engravers. 
Wiggins Co., John B., Chicago. 


Evaporators. 
Blake Mfg. Co., Geo. F., New York. 
Knowles Steam Pump Wks., 


Excavators. 
Browning Engineering Co., Cleveland. 
Bucyrus Co., So. Milwaukee, Wis. 
Ilayward Co., The, New York. 
Jeffrey Mfg. Co., Columbus. 
Lidgerwood Mfg. Co., New York. 
Marion Steam Shovel Co., Marion, O. 
National Equipment Co., Chicago. 
Robins Conveying Belt Co., Passaic, 


N. J. 


Exhaust Heads. 
Abendroth & Root Mfg. Co., New- 
burgh, N. 
Direct Separator Co., Syracuse. 
Hoppes Mfg. Co., Springfie ld, Ohio. 
Sturtevant Co., B. F., Hyde Pork, 
Mass. 
Watson & McDaniel Co., Phila 
Whitlock Coil Pipe Co. Hartford. 
Wright Mfg. Co., Detroit. 


Exhaust Heads (Cast Iron). 
Hoppes Mfg. Co., Springfield, O. 
Ohio Blower Co., Cleveland, 


Expanded Metal. 
Roebling Construction Co., N. ¥. 


Fans, Electric. 

Western Electric Co., Chicago. 
Fans, Ventilating. 

American Blower Co., Detroit, 

Buffalo Forge Co., Buffalo. 

Exeter Machine Wks., Exeter, N. BL 

Green Fuel Economizer Co., Mattea- 
wan, N. Y. 

Power Specialty Co., New York. 

Co., B. F., Hyde Park, 


Electric Co., Chicago. 
Feed Water Heaters and 
Purifiers. 
Blake Mfg. Co., Geo. F., New York. 
Goubert Mfg. Co., New York. 
Green Fuel “Economizer Co., Mattea- 
wan, N. 
Griscom, Spe neer & Co., New York. 
Iiarrison Safety Boiler Wks., Phila. 
Mfg. Co., Springfield, 0. 
yes & Son, F. E., New York. 
eae les Steam Pump Wks., N. 
MeGowan Co., John H., Cincinnati. 
National Pipe Bending Co., New 
Haven, 
Petroleum Iron Wks. >. Pa, 
Ross Valve Mfg. Co., 
Scaife & Sons Co., Wm. "Pittsburg. 
Stewart Heater Go., Buffalo. 
Wheeler Conde r & Eng'’g Co., 
Carteret, N 
Whitlock Coil Pipe Co., Hartford. 
Worthington, Henry R., New York. 


Feed Water Regulators. 
Chaplin-Fulton Mfg. Co., Pittsburg. 
Safety Equipment Mfg. Co., Chicago. 

Felt Roofing. 

Barrett Mfg. Co., New York. 

Field Glasses. 


Rueerh & Lomb Optical Co., Roches- 
er. 


For Alphabetical Index to Advertisers see page 11. 
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Files and 
Carver File bey *hiladelphia. 
Rarnett Co., G. H., Phila. 
Nicholson File Co., Provideuee. 


Filing Cabinets. 
Globe-Wernicke Co., ‘Cincinnati. 


Filter Presses. 

Am. Tool & Machine Co., Boston. 

re & Sons Corp., Samuel L., 

Elizabethport, N. 

Niles-Bement-Pond Co., New York. 
Filters. 

Griscom-Spencer Co., New York. 

Keyes & Son, F. E., New York. 

Koven & Bro., L. 0. » New York. 

Ross Valve Mfg. Co., Troy 

Scaife & Sons Co., Wm. B., Pittsburg. 
Filters, Oil. 

Wright Mfg, Co., Detroit. 
Fire-Box Blocks. 

McLeod & Henry Co., Troy, N. Y. 
Fire Brick. 

Maurer & Son, Henry, New Yorn. 

McLeod & Henry ." Troy, N. Y. 

Obermayer Co., S., Cincinnati. 
Fire Clay. 

McLeod & Henry Co., Troy, N. Y. 

Carborundum Co., Niagara Falls, N.Y. 
Fire Door Equipment. 

Kinnear Mfg. Co., Columbus, O. 

Wilson Co., Jas. G., New York. 
Fire Escapes. 

Merritt & Co., Philadelphia. 


Fire Extinguishers. 


Badger & Sons Co., E, B., Boston. 
Fire Hose. 

Eureka Fire Hose Mfg. Co., New 
York. 


Fireproof Building Materials. 
Maurer & Son, Henry, New York. 
Roebling Construction Co., New York. 

Fireproof Doors. 

Rapp, John W., New York. 


Fittings. 
Crane Estate, M. H., Chicago. 
Pittsburg Valve & Fittings Co., 


Barberton, Ohio. 
Tight Joint Co., New York. 


Flanges. 
Lunkenheimer Co., Cincinnati. 
Williams Valve Co., D. T., Cine innati, 


Flanges, Forged Steel. 
Seully Steel & Iron Co., Chicago. 


Flexible Shafts. 
Stow Flexible Shaft Co., Phila. 
Stow Mfg. Co., Binghamton, N. Y. 


Flexible Steel Tubing. 
Almond Mfg. Co., Ashburnham, Mass. 


Floor and Sidewalk Lights. 
Brooks & Co., T. H., Cleveland. 


Floor Plate, Wrought Steel. 
Scully Steel & Iron Co., Chicago. 


Fly Wheels. 
Poole Eng’g & Mch. Co., Baltimore. 


Forges. 
Buffalo Forge Co., Buffalo. 
Ingersoll-Rand Co. ., New York. 
Sturtevant Co., B. F., Hyde 
Mass. 


Forgings, Iron and Steel. 

Anderson Forge & Machine Co., De- 
troit, Mich. 

Chicago Drop Forge & Fdy. Co., 
Kensington, Ill. 

Griscom-Spencer Co., New Yor 

Phosphor Bronze Smelting Co., 
Philadelphia. 

Wyman & Gordon, Worcester. 


Foundry Equipment. 
American Blower Co., Detroit. 
Blake Mfg. Co., Geo. F., New York. 
Buffalo Fdy, & Mach. Co., Buffalo. 


Park, 


For Alphabetical Index to Advertisers see page 11. 
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Hunt Co., C. W., New York. 
Ingersoll-Rand Co., New York. 
Northern Enginee ring Works, Detroit. 
Obermayer Co., 8., Cincinnati. 


Foundry Supplies. 
Ingersoll-Rand Co., New York. 
Obermayer & Co., 8., Cincinnati. 


Friction Clutches. 
American Pulley Co., Philadelphia. 
Am. Tool & Mech. Co., Boston. 
Caldwell & Son Co., H. W., Chicago. 
Cutler-Hammer Mfg. Milwaukee. 
Elec. Controller ‘Supply Co., 
Cleveland. 
Link-Belt Co., Phila. 
Poole Eng’g & Mch. Co., Baltimore. 
Rockwood Mfg. Co., Indianapolis. 


Friction Hoists. 
Wallace-Lindesmith 
Wayne, Ind. 


Fuel Economizers. 

Green Fuel Economizer Co., Mattea- 
wan, . 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Furnace Builders. 
Am. Gas Furnace Co., New York. 
Continental Iron Wks., Brooklyn. 
Gas Power Co., New York. 
Kennedy, Julian, Pittsburg. 
McClure, Son & Co., G. 
burg. 
Morgan Const. Co., Worcester. 
Riter-Conley Mfg. Co., Pittsburg. 
Tippett & Wood, Phillipsburg, N. J. 


Furniture, Metal. 
Canton Art Metal Co., Canton, Ohio, 


Fused Silica Ware. 
Engelhard, Charles, New York. 
Gages—Pressure, Steam, 


Water. 
American Steam Gauge & Valve Mfg. 
Co., Boston. 
Ashton Valve Co., Boston. 
Bristol Co., Waterbury, Conn. 
Hohmann & Maurer Mfg. Co., Roch- 
ester. 
Lunkenheimer Co., Cincinnati. 
Powell Co., Wm., Cincinnati. 
Standard Gauge Mfg. Co., Syracuse. 
Walworth Mfg. Co., Boston. 
Williams Valve Co., D. T., Cincinnati. 
Wright Mfg. Co., Detroit. 


Galvanizing. 
Koven & Bro., L. O., New York. 


Galvanometers. 
Weston Elec. Instrument Co., Waver- 
ly Park, Newark, N. J. 


Gas Blowers and Exhausters, 
American Blower Co., Detroit. 
Butfalo Forge Co., Buffalo. 
Sturtevant Co., B. F., Hyde Park, 

Mass. 


Gas-Composimeters. 
Instrument Co., 


Hoist Co., Ft. 


Pitts- 


Passaic, 


Gas Compressors. 
Bury Compressor Co., Erie, Pa. 


Gas Engine Indicators. 
Amer. Steam Gauge & Valve Mfg. 


Co., Boston. 
Gas & Gasoline “™ gines. 
De La Vergne ~ e Co., N. Y¥. 


Du Bois Iron W. «xs, Du Bois, Pa. 
Foos Gas Engine Co., Springfield, O. 
Mietz, August, New York. 

Snow Steam Pump Wks., New York. 
Struthers, Wells Co., Warren, Pa. 
Westinghouse Mch. Co., Pittsburg. 
Westinghouse, Church, Kerr & Co., 

New York. 


Gas Machines & Generators. 
Am. Gas Furnace Co., New York. 
Gas Power Co., New York. 

Morgan Const. Co., Worcester. 
Walworth Mfg. Co., Boston. 
Vood Co., R. D., Phila. 
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Gas Producers. 
Gas Power Co., New York. 
Morgan Construction Co., Worcester. 
Struthers, Wells & Co., Warren, Pa. 
Westinghouse Machine Co., Pittsburg. 
Gaskets. 
Boston Belting Co.. Boston. 


Gear Cutting Machines. 
Pratt & Whitney Co., Hartford. 


Gearing. 
Bilgram, Hugo, Phila. 
Blake Mfg. Co., Geo. F., New York. 
Caldwell & Son Co., H. W., Chicago. 
Mfg. Co., H. H., 


Syracuse, 
Jeffrey Mfg. Co., Columbus. 
New Process Rawhide Co., Syracuse. 
Nuttall Co., R. D., Pittsburg. 
Phila. Gear Works, Inc., Philadelphia. 
Sellers Co., In 
Stow Flexible State ‘Co-, Phila. 


Generating Sets. 
American Bote r Co., Detroit. 
Browning Engineering Co., Cleveland. 
Buffalo Forge Co., Buffalo. 
N. J. 


Crocker-Wheeler Co., Ampere, 

Mietz, August, New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sturtevant Co., B. F., Hyde Pari 
Mass. 

Western Electric Co., Chicago. 
Gold Dredging Machinery. 

Bucyrus Co., So. Milwaukee. 
Gold Milling Machinery. 

sy Iron Works, Charlotte, 


Graphite. 
Dixon Crucible Co., Jos., Jersey City. 
Obermayer Co., 8., Cincinnati. 


Graphite Bushings. 


Graphite Lubricating Co., Bound 
rook, N. J. 
Grates, Traveling Link. 
Green Engineering Co., Chicago. 


Grease Extractors. 
Griscom-Spencer Co., New York. 

Grinding Machinery. 
Western Electric Co., Chicago. 


Grinding & Polishing Mchy 
Clarke, Jr., & Co., Jas., Louisville. 
Crocker-Wheeler Co., Ampere, N. J. 
Helwig Mfg. Co., St. Paul. 
Landis Tool Co., Waynesboro, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Elec, Mfg. Co., Madison, Ser 
Pratt & Whitney Co., Hartford. n 
Pittsburg Emery Wheel Co., Pittsburg. 
Stow Flexible Shaft Co., Phila. 
Stow Mfg. Co., Binghamton, N. Y. 

Grinding & Pulverizing Mchy. be 
Bradley Pulverizer Co., Boston. pS: 
Dunning, W. D., Syracuse. 
Lehigh Car, Wheel & Axle 

Catasauqua, Pa. 
Raymond Bros. 

Co., Chicago. 
Smidth & Co., F. L., New York. 

Grinding Wheels. 

Carborundum Co., Niagara Falls. N.Y. 
Pittsburg Emery Wheel Co., Pittsburg. 

Grinding Wheels (Alundum). 
Norton Co., Worcester, Mass. 

Gutters, Conductor Pipe, etc. 
Canton Art Metal Co., Canton, Ohio. 

Hack Saws. 

Niles-Bement-Pond Co., New York. 

Hammers, Electric. 

Helwig Mfg. Co., St. Paul. 
Northern Elec. Mfg. Co., Madison. 
Heating and Ventilating 
Apparatus. 


American Blower Co., Detroit. 
Buffalo Forge Co., Buffalo- 


Works, 


Impact Pulverizer 


{ 
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Crane Estate, M. H., Chicago. 
Drouve Co., G., Bridgeport, Conn. 
bxcter Machine Exeter, N. 
Green Fuel Economizer Co., Mattea- 
wan, N. Y. 
Griscom, Spencer & Co., New York. 
Lord & Burnham Co., Irvington-on- 
iludson, N. 
Ohio Blower Co., Cleveland. 
Simmons Co., John, New York, 
Svowart Heater Co., Buffalo. 
Sturtevant Co., B. F., Hyde 
Mass. 

Walworth Mfg. Co., Boston. 
Western Electric Co., Chicago. 
Heating Installations 

(Screens for). 


Harrington & King Perforating Co., 
Chicago. 


Hogs or Edging Grinders. 
Mitts & Merrill, Saginaw, Mich. 


Hoisting Engines and Mchy. 
Lrown Hoisting Mchy. Co., Cleveland. 
browning Engineering Co., 
Carlin's Sons Co., Thomas, 

burgh. 

Contractors’ Plant Mfg. Co., Buffalo. 

Dobbie Foundry & Machine Co., Ni 
agara Falls. 

Flory Mfg. Co., S.. Bangor, Pa. 

Foos Gas Engine Co., Springtield, O. 

Grable-Dunn Co., Chicago. 

tlayward Co., New York. 

ifunt Co., C. W., New York. 

Iniustrial Works, Bay City, Mich. 
Interstate Engineering Co., Cleveland. 
Yrey Mfg. Co., Columbus. 

Lambert Hoist Eng. Co., Newark. 

Lidgerwood Mfg. Co., New York. 

Link-Belt Co., Phila. 

M oad-Morrison Mfg. Co., 

Mietz, August, New York. 

National Equipment Co., Chicago. 

Northern Engineering Works, Detroit. 

Robins Conveying Belt Co., Passaic, 


N. J. 
Sellers Co., Wm., Inc., Phila. 
Wallace-Lindesmith Hoist Co., 


Wayne, Ind, 

Western Electric Co., Chicago. 
Hoisting Rope. 

American Mfg. Co., New Yo 


rk. 
Phosphor Bronze Smelting Co., Ltd., 
Philadelphia. 


Hose. 
Roston Relting Co., Boston. 
FEurcka Fire Hose Mfg. Co., N. 
Hydraulic Fittings. 
‘Light Joint Co., New York. 
Hydraulic Gauges. 
Amer. Sos Gauge & Valve Mfg. 


Co. Bos 
Bristol 


Hydraulic Machinery. 
Goulds Mfg. Co., Seneca Falls, N. Y. 
Kingsford Youndry & Machine Wks., 


Oswego, N. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Wood & Co., R. D., Philadelphia. 


Hydraulic Presses. 
Watson-Stillman Co., New York. 


Hydraulic Rams. 
Pelton Water Wheel Co., San Fran- 


Park, 


Boston. 


Ft. 


z. 


Waterbury, Conn. 


cisco 
*Epecialty Co., New York. 
Hydraulic Turbines. 
Morris Co., I. P., Philadelphia. 
Ice-Mak’g & Refriger. Mehy. 
De La Vergne Machine Co., N. ¥ 
Roelker, H. B., New York. 


India Oil Stones. 
Norton Co., Worcester, Mass. 


Indicators. 
Amer. Steam Gauge & Valve Mfg. 


Co.. Boston. 
Mfg. Co., &rr 


Standard Gauge 
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Industrial Methods. 


Baker-Vawter Co., Chicago. 

Cooper & Co., John A., Chicago. 

Webner, F. E., Cincinnati. 

Williams & Staff, Stephen T., N. Y. 
Industrial Railways. 

Cc. W. Hunt Co., New York. 

Koppel Co., Arthur, Pittsburg. 
Ingots, 

Phosphor Bronze Smelting Co., Ltd., 
Philadelphia. 
Injectors. 

Lunkenheimer Co., Cincinnati. 

Powell Co., Wm., Cincinnati. 

Sellers & Co., Ine., Wim., Phila. 
Insurance. 

Fidelity & Casualty Co., New York. 
Internal Gearing. 

Nuttall Co., R. D., Pittsburg. 
Iron & Steel Merchants 

Scully Steel & Iron Co., Chicago. 
Iron and Steel Tubular Poles. 

Electric Railway Equipment Co., 
Cincinnati. 
Jacks, Hydraulic. 

Watsou-Stillman Co., New York. 
Keyseaters. 

Mitts & Merrill, Saginaw, Mich. 


Keyseat Milling Machine. 
Mitts & Merrill, Saginaw, Mich. 


Laboratory Apparatus. 


Bausch & Lomb Optical Co., Roches- 
ter. 


Lamps, Electric. 
General Electric Co., New York. 
Sawyer-Man Elec. Co., Pittsburg. 
Western Electric Co., Chicago. 
Elec. & Mfg. 


Westinghouse Co., 


Pittsburg. 
Lathe Dogs. 
O. K. Tool Holder Co., Shelton, Conn, 


Lathes. 
Am. Tool & Mch. Co., Boston. 


Am. Tool Works Co., Cincinnati. 
Ww. F. & J., Rockford, 


Co., 

Il 

Jones & Lamson Mech, Co., 
field, Vt. 

Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford. 
Sellers Co., Wm., Inc., Phila. 

Lathe Tools. 

0. K. Tool Holder Co., Shelton, Conn, 


Leather Packing. 
Detroit Leather Specialty Co., Detroit. 


Spring- 


Lift Bridges. 
Scherzer Rolling Lift Bridge Co., 
Chicago. 
Lifting Magnets. 
Browning Engineering Co., Cleveland. 
Cutler-Hammer Clutch Co., Cleveland. 
Elec. Controller & Mfg. Co., Cleve- 
land. 


National Equipment Co., Chicago. 


Light 
Tiunt Co., C. W.. New York. 
Link- Belt’ Co., Phila. 
Robins Conveying Belt Co., 
N. J. 
Lights, Floor & Sidewalk. 
Brooks & Co., T. H., Cleveland. 


Line Materials, Electric. 


Passaic, 


Electric Railway Equipment Co., 
Cincinnati. 
Lockers, Steel. 

Durand-Steel Locker Co., Chicago. 


Merritt & Co., Philadelphia. 
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Locomotive Cranes. 

Brown Hoisting Mechy. Co., Cleveland, 
Browning Engineering Co., Cleveland, 
Industrial Works, Bay City, Mich, 
Interstate Co., Cleve land. 
Mead-Morrison Mfg. Co., Boston. 
National Equipment Co., Chicago. 
Northern Engineering Works, Detroit. 


Locomotives. 
Baldwin Locomotive Wks., 
General Electric 
Hunt Co., C 
Jeffrey Mfg. 
We etiaghouse 
Pittsh“rg, 


Logging Machinery. 
Lidgerwood Mfg. Co., New York. 
National Equipment Co., Chicago. 

Loose Leaf Accounting Forms, 
Baker-Vawter Co., Chicago. 

Lubricants. 

Dixon Crucible Co., Jos., Jersey City. 
Obermayer Co., Cincinnati. 

Lubricating & Oiling Devices. 
Griscom-Spencer Co., New York. 
Lunkenheimer Co., Cincinnati. 
Powell Co., Wm., Cincinnati. 
Williams Valve Co., D. T., Cincinnati. 

Lubricators. 


Lunkenheimer Co., Cincinnati. 
Powell Co., Wm., Cincinnati. 


Phila. 
Co., New York. 
. W., New York. 
Co., Columbus, 


Elec. & Mfg. Co., 


Valve Co., T., Cinein- 
Machine Knives. 
Mitts & Merrill, Saginaw, Mich. 


Machinery Exhibits. 
Bourse, Philadelphia. 
Machinery, Second Bend. 
Niles-Bement-Pond Co., New York. 
Machine Tools & Supplies. 
Mitts & Merrill, Saginaw, Mich. 
Machinists’ Small Tools. 
Pratt & Whitney Co., Hartford. 
Malleable Castings. 
Jeffrey Mtg. Co., Columbus, O. 
Marine Boilers. 
Griscom-Spencer Co., New York. 
Lake Erie Boiler Works, Buffalo. 
Morris Co., I. P., Philadelphia. 
Measuring Tapes. 
Keuffel & Esser Co., New York. 
Kolesch & Co., New York. 
Mechanical Messenger 
Service. 
Lamson Consolidated 8. 8. Co., Boston. 
Metal Lath. 
Roebling Construction Co., N. Y. 
Metal Shingles. 
Canton Art Metal Co., Canton, 
Meters, Electric. 


Gescral Electric Co., New York. 
Western Electric Co., Chicago. 


Ohio. 


Westinghouse Elec. & Mfg. Co., 
Pittsburg. 
Weston Elec. Co., Waverly 
Park, Newark, N. 
Milling Machines. 
Adams Co., Dubuque, Iowa. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford. 
Sellers & Co., Inc., William, Phila. 
Underwood & Co., H. B., Phila. 


Mill Supplies. 
Lunkenheimer Co., Cincinnati. 
Powell Co., Wm., Cincinnati. 
Robins Conveying Belt Co., Passaic, 


N. J. 
Williams Valve Co., D. T., Cincinnati. 


Mine Cars. 
Hunt Co., C. W., New York. 
Jeffrey Mfg. Co., Columbus. 
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Mining Hoists. 
Wallace-Lindesmith Hoist Co., 
Wayne, Ind. 


Mining Machinery. 
Bradley Pulverizing Co., Boston, 
Brown Hoisting Mchy. Co., Cleveland, 
Browning Engineering Co., Cleveland. 
Blake Mfg. Co., Geo. New York. 
Crocker-W heeler Co., Ampere, N. 
Deane Steam Pump Co., New York. 
General Eleetrie Co.,’ New Yor 
Goulds Mfg. Co., Seneca Falls, N. ¥. 
Ingersoll-Rund Co., New York, 
Mfg. Co., Columbus. 
les Steam Pump Wks., 3 ¥. 


Kt. 


ow le 
-Dunn-Gordon Co., N. 
Lambert Hoist. Eng. Co., Newark. 
Lidgerwood Mfg. Co., New York. 
Marion Steam Shovel Co., Marion, O. 
McGowan Co., Jobn H., Cincinnati, 
Mead- Morrison Mfrg. Co., Boston. 
meets nburg Iron Works, Charlotte, 


Norwalk Iron Wks., So. Norwalk, Ct. 

Power Specialty Co., New Yor' 

Impact 
Co., Chicag 

Robins Conveying Belt Co., Passaic, 
N. J. 


Smidth & Co., F. L., New York. 

Snow Steam Pump Wks., New York. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg. 

Worthington, Henry R., New York. 
Motors, Electric. 

Browning Engineering Co., Cleveland. 

& Electric Co., New York 

Crocker-Wheeler Co., Ampere, N. J. 

Cutler-Hammer Mfg. Co., Milwaukee. 

Elec. Controller & Mfg. Co., Cleve- 


land, 
General Electric Co., New York. 
Jeffrey Mfg. Co., Columbus. 
Northern ." Mfg. Co., Madison. 
Stow Mfg. Binghamton, N. Y. 
B. F., Hyde Park, 
Western Electric Co., 


Pulverizer 


Westinghouse Elec. Mfg. Co., 
Pittsburg. 

Motor Parts. 

Tlectric Railway Equipment Co., 


Cincinnati, 


Motors, Steam Turbine. 
* ‘Laval Steam Turbine Co., Tren- 
on. 


Moulding Machines. 
Blake Mfg. Co., Geo. F., New York. 
Obermayer Co., 8., Cincinnati. 
Power Specialty Co., New York. 
Name Plates. 
Schwerdtle Stamp Co., Bridgeport. 
Naphtha Gas Machines. 

Am. Gas Furnace Co., New York. 
Nozzle Piezometer Gauge. 
Amer, Steam Gauge & Valve Mfg. 

Co., Boston. 
Office Furniture. 
Globe-Wernicke Co., Cincinnati. 
Ohmmeters. 
Weston Elec. Instrument Co., Waver- 
ly Park, Newark, N. J. 
Oil Burners. 
Petroleum Iron Wks. Co., Sharon, Pa. 
Oiling 
Nugent & Co., Wm. , Chicago. 


Oil and Grease ee 
Williams Valve Co., D. T., Cincinnati. 


Oil Engines. 
Ne La Vergne Machine Co., N. 
11 Bois Iron Works, Du Bois, 
Mietz, August, New York. 
Moore & Sons Corp., Sam‘! L., Eliza- 
bethport, N. J. 


Pa. 
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Oil Refining Plants. 

Graver Tank Works, Win., East Chi- 
cago, Ind. 

Petroleum Iron Wks. Co., Sharon, Pa. 
Oil Pumps. 

Williams Valve 
Oil Stones. 


Carbeorundum Co., Niagara Falls, N.Y. 
Norton Co., Worcester, Mass. 


Oil Tanks. 
Graver Tank Works, Wm., East Chi- 


Co., D. T., Cincinnati. 


cago, Ind. 
Wright Mfg. Co., Detroit. 

Packing. 
Boston Belting Co., Boston. 
Chaplin-Fulton Mfg. Co., Pittsburg. 


Detroit Leather Specialty Co., Detroit. 
Jenkins Bros., New York 


Pennsylvania Rubber Co., Jeanette, 
Pa. 


Paint Graphite. 
Obermayer Co., S., Cincinnati. 


Paints and Varnishes. 
Dixon Crucible Co., Jos., Jersey City. 


Paper-Mill Machinery. 
Blake Mfg. Co., Geo. I., New York. 
Deane Steam Pump Co., New York. 
Goulds Mfg. Co., Seneca Falls, N. Y. 
Jeffrey Mfg. Co., Columbus. 
Keyes & Son, F. E., New York. 
Knowles Steam Pump Wks., N.Y. 
Laidlaw-Dunn-Gordon Co., New York. 
Robins Conveying Belt Co., N. Y. 
Snow Steam Pump Wks., New York. 
Worthington, Henry R., New York. 


Patent Attorneys. 
Dieterich, C. A., New York. 


Evans, Wilkins & Co., Washington, 
D. C. 
Hill, Louis A., Washington, D. C. 


Macdonald & Macdonald, New York. 
Weeks, Edw. M., Washington, D. C. 


Pattern-Makers’ Machinery. 
Fay & Egan Co., Cincinnati. 
Pratt & Whitney Co., Hartford. 


Pavement Filler. 
Barrett Mfg. Co., New York. 


Penstocks. 
Atlantie Works, East Boston, Mass. 
Graver Tank Works, Wm., East Chi- 
cago, Ind. 
Lake Erie Boiler Works, Buffalo. 
Petroleum Lron Wks. Co., Sharon, Pa. 
Walsh's Holyoke Steam Boiler Co., 
Holyoke, Mass. 


Perforated Metal. 
Caldwell & Son Co., H. W., Chicago. 
Harrington & King Perforating Co., 
Chicago. 
Photographic Lenses. 
Bausch & Lomb Optical Co., Roches- 
ter. 


Phosphor Bronze. 
Lunkenheimer Co., Cincinnati. 
Phosphor Bronze Smelt. Co., Phila. 
Poole Eng'g & Mch. Co., Baltimore. 


Pile Drivers. 
Bucyrus Co., So. Milwaukee. 
Ingersoll- Rand Co., New York. 
Interstate Engineering Co., Cleveland, 
National Equipment Co., Chicago. 


Pinions. 

New Process Raw Hide Co., Syracuse. 
Pipe. 

Abe Root Mfg. Co., New- 
burgh N 


M. Chicago. 
Works, m., East Chi- 


0., New York. 


Keven & Bre, 
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Co., 


re rele um Iron Wks. Co., Sharon, Pa. 

Riter-Conley Mfg. Co., Pittsburg. 

Scaife & Sons Co., Wm. B., Pitts- 
burgh. 

Walworth Mfg. Co., Boston. 

Whitlock Coil Pipe Co., Hartford. 

Wyckoff & Sons Co., A., Elmira, N.Y. 


Pipe Bends. 
Davis Co., John, Chicago. 
National Pipe Bending Co., 


Ilaven. 
Walworth Mfg. Co., Bos 


Whitlock Coil Pipe Co., "Hartford. 


Pipe-Cutting and Threading 
Machines. 
Cox & Sons Co., Bridgeton, N. J. 
Crane Co., Chicago. 
Niles-Bement-Pond Co., New 
Saunders’ Sons, Ine., D., 
Walworth Mfg. Co., Boston. 


Pipe—Spiral Riveted. 
Abendroth & Root Mfg. Co., 
burgh, N. Y. 
Pipe Fittings, Cast Iron. 
Abendroth & Root Mfg. Co., 
burgh, N. Y. 
Davis Co., John, Chicago. 
Pelton Water Wheel Co., San Fran- 
cisco. 
TPitisburg Valve & 
Barberton, O. 
Simmons Co., John, New York. 
Walworth Mfg. Co., Boston. 


Pipe, Wood. 

Wyckoff & Sons Co., A., Elmira, N.Y. 
Piping Contractors. 

Crane Estate, M. Chicago. 


Pitch. 
Barrett Mfg. 


Planers. 
American Tool Wks. Co., Cincinnati. 
Niles-Bement-Pond Co., New Yorn 
Pratt & Whitney Co., Haritfore 
Sellers & Co., Inc., William, Pita. 

Planing Mill Machinery. 
Fay & Egan Co., Cincinnati. 

Plate Printers. 
Wiggins Co., John 


Pneumatic Tools. 
Clayton Air Compress. Wks., N. ¥. 
Curtis & Co. Mfg. Co., St. Louis. 
Helwig Mfg. Co., St. Paul. 
Ingersoll-Rand Co., New York. 
Seully Stecl & Lron Co., Chicago. 


Pneumatic Tubes. 
Lamson Consolidated S Boston. 


Poles, Iron and Stecl Tubu- 
lar. 

Electric Railway 
Cincinnati. 
Polishing Blocks & Wheels. 

Carborundum Co., Niagara Falls, N.Y. 

Norton Co., Worcester, Mass. 


Pop Safety Valves. 
American Steam Gauge & Valve Mig 
Co., Boston, 
Ashton Valve Co., Boston. 
Davis Co., John, Chicago. 
Lunkenheimer Co., Cineinnati. 
Powell Co., Wm., Cincinnati. 


Portable Drilling Machines. 


Lynchburg Foundry Lynehburg 
Va 


New 


York. 
Yonkers. 


New- 


New- 


Fittings Co. 


Co., New York. 


Chicago. 


5. Co., 


Equipment Co., 


Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila. 


Portable Railways. 
Koppel Co., Arthur, Pittsburg. 


Portable Tools. 
Underwood & Co., H. B., Phila. 


Portland Cement.—Sce Cement. 
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Powder Mixers. 
Dunning, W. D., Syracuse. 


Power-Transmission Mchy. 
Almond Mfg. Co., Ashburnham, Mass. 
American Pulley Co., Philadeiphia. 
Brown Hoisting Mchy. Co., Cleveland, 
Browning Engineering Co., Cle veland, 
Caldwell & Son Co., H. W., 
Crocker-Wheeler Co., 
General Electric Co., New York. 
Hayward Co., The, New York. 
Jeffrey Mfg. Co., Columbus, 
Link-Belt Co., Fuila. 
Mead- Morrison Mfg. Boston. 
Me = nburg iron We Charlotte, 
N. 
Chain Co., Ithaca, N. Y¥. 
Niles-Bement- Pond Co., New_York. 
Northern Electric Mfg. Co., Madison. 
Philips Pressed Steel Pulley Wks., 
Philadelphia. 
Robins Conveying Belt Co., Passaic, 
N. J 


Co., Indianapolis. 
Sellers & Co., Inc., William, Phila, 
Webster Mfg. Co., Chicago. 
Western Electric Co., Chicago. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg. 
Wood & Co., R. D., Phila. 


Preservative, Wood. 


McKinney Co., C. 8., New York, 


Pressed Steel Pulleys. 
American Pulley Co., Philadelphia. 


Presses and Dies. 
Niles-Bement-ond Co., New York. 
Pratt & Whitney Co., Hartford. 
Watson-Stillman Co., New York. 
Wood & Co., R. Phila. 


Producers Gas Plants. 
Foos Gas Engine Co., Springfield, O. 


Production Engineers. 
Williams & Staff, Stephen T., N. Y¥. 


Prospecting Drills. 
Ingersoll-Rand Co., New York. 


Pulleys, Shafting & Hangers. 
Am. Tool & Machine Co., Boston. 
American Pulley Co., Philadelphia. 
Caldwell & Son Co., H. W., Chicago. 
Fay & Egan co., Cincinnati. 

Jeffrey Mfg. Co., Columbus. 

Poole Eng’g & Mech. Co., Baltimore. 
name Conveying Belt Co., Passaic, 

N 


Rock wood Mfg. 


Rockwood Mfg. Co., Indianapolis. 
Sellers & Co., Inc., Wm., Phila. 


Pulleys, Wrought Steel 
American Pulley Co., Philadelphia. 
Philips Pressed Steel Pulley Wks., 

Philadelphia. 

Pulverizing Mills. 

Dunning, W. D., Syracuse. 
Lehigh Car, Wheel & Axle Works, 

Catasauqua, Pa. 

Raymond Bros. Impact Pulverizer 


Co., Chicago. 
Smidth & Co., F. L., New York. 


Pump Governors. 

Albany Steam Trap Co., Albany. 
Chaplin-Fulton Mfg. Co., Pittsburg. 
Davis Co., John, Chicago. 

Mason Regulator Co., Boston. 


Pumps and Pumping Mchy. 
Albany Steam Trap Co., Albany. 
Blake Mfg. Co., Geo. F., New York. 
Bucyrus Co., So. Milwaukee. 

Buffalo Forge Co., Buffalo. 


Cameron Steam Pump Wks., N. Y. 
Carlin’s Sons Co., Thomas, Pitts- 


burgh. 
Clayton Air Compress. Wks., N. Y. 
Deane Steam Pump Co., New York. 
De Laval Steam Turbine Co., Tren- 


ton. 
Deming Co., Salem, Ohio. 
Goulds Mfg. Co., Seneca Falls, N. Y. 
Holly Mfg. Co.. New York 
Hooker Steam Pump Co., St. Louis. 
Ingersoll-Rand Co., New York. 
Kingsford Foundry & Machine Wks., 
Oswego, N. Y. 
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Knowles Steam Pump Wks. | 

Water Wheel Co., "onilend, 
Ca 

Laidlaw-Dunn-Gordon Co., New York. 


Lawrence Mch, Co., Lawrence, Mass. 

Lawrenee Pump & Engine Co., La‘- 
tence Mass. 

McGowan Co., John H., Cincinnati. 

Iron Works, Charlotte, 


N. & 

Miectz, August, New York. 

Morris Co., 1. P., Philadelphia, 
Morris Machine Wks., Baldwinsville, 


N. 
Stow Ste am Pump Wks., Lag’ York. 
Sovthwark Fdy. & Mch. *hila. 
Watson-Stillman New. "York. 
Wheeler Conde & Eng’g Co., 
Carteret, N. 
Wood & Co., Phila. 
Worthington, Henry R., New York. 


Pumps, Syphon. 
Chaplin-Fulton Mfg. Co., Pittsburg. 


Pump Pressure Regulator. 
Davis Co., John, Chicago. 
D'Este Co., Julian, Boston. 
Mason Regulator Co., Boston. 


Pumping Engines. 
Foos Gas Engine Co., Springfield, O. 
Punching & Shearing Mchy. 


Buffalo Forge Co., Buffals. 

Morgan Construction Co., Worcester. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney “1%, Hartford. 
Sellers & Co., Inc., William, Phila. 
Wood & Co., R. D., Phila. 


Pyrometers. 
Amer, Steam Gauge & Valve Mfg. 
Co., Boston. 
Bristol Co., Waterbury, Conn. 
Engelhard, Charles, New York. 
Queen & Co., Philadelphia. 
Uehling Instrument Co., 


Quarry Machinery. 
Brewn Hoisting Mchy. Co., Clevrelaad. 
Browning Engineering Co., Cleveland. 
Flory Mfg. Co., S., Bangor, Pa. 
Ingersoll-Rand Co., New York. 
Lambert Hoist. Eng. Co., Newark, 
Lidgerwood Mfg. Co., New 
McGowan Co., John H., Cincinnatt. 
Mead-Morrison Mfg. Co., Boston. 
National Equipment Co.. Chicago. 
Northern Engineering Works, Detroit. 
Re. Conveying Belt Co., Passaic, 


Quartz Glass. 
Engelhard, Charles, New York. 
Racks—Machine Cut. 
Nuttall Co., R. D., Pittsburg. 
Rail Braces. 
Rail Joint Co., New York. 
Rail Joints. 
Rail Joint Co., New York. 
Railway Shop Machinery. 
a Co., W. F. & J., Rockford, 


Brown Hoisting Mchy. Co., Cleveland. 
Clayton Air Compress. W ks., N. ¥. 
Fay & Egan Co., Cincinnati. 
Laidlaw-Dunn-Gordon Co., New York. 
Niles-Bement-Pond Co., New York. 
Norwalk Iron Wks., So. Norwalk, Ct. 
Pratt & Whitney Co., Hartford. 
Sellers ‘o., Inec., William, Phila. 
Stow Flexible Shaft Co., Phila. 
Stow Mfg. Co., Binghamton. N. Y. 
Underwood & Co., H. B., Phila. 


Rawhide Gears. 

New Process Raw Hide Co., 
cuse, 

Phila. Gear Works, Inc., 
Razor Hones. 

Carborundum Co., Niagara Falls, N.Y. 
Ready Roofing. 

Barrett Mfg. Co., New York. 


Reamers. 
Ingersoll-Rand Co., New York. 
Pratt & Whitney Co., Hartford. 


Passaic, 


Syra- 
Philadelphia, 
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Reinforced Concrete Steel. 
Roebling Construction Co., New York, 
Relief Valves. 
Davis Co., John, Chicago. 


Resistance Banks and Units, 
Elec. Controller & Mfg. Co., Cleve. 
land, 
Rheostats. 
Elec. Heat. Co., Cambridge, 
SS. 


Rheostat Regulator. 
Mason Regulator Co., Boston. 


Riveting Machines. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York, 
Sellers Co., Wm., Inec., Phila. 
Wood & Co., R. D *hila. 


Rivets—Boiler, Structural, 


etc. 
Scully Steel & Iron Co., Chicago. 
Rock Breakers. 
Mead-Morrison Mfg. Co., Boston. 
“oe Conveying Belt Co., Passaic, 
ays a 
Roller Bearings. 
Hyatt Roller Bearing Co., Newark. 


Rolling Doors, Steel, Wood, 


ronze. 
Wilson Co., Jas. G., New York. 


Rolling Lift Bridges. 
Scherzer Rolling Lift Bridge 
Chicago. 


Rolling Mill Machinery. 


Carlin’s Sens Co., Thomas, PDitts- 
burgh. 


Crocker-Wheeler Co., Ampere, N. J. 

Morgan Construction Co., Worcester. 

Niles-Bemént-Pond Co., New York. 

Poole Eng’g & Mch. Co., Baltimore. 

sy Conveying Belt Go., Passaic, 
Roofing. 

Barber Asphalt Paving Co., Philc. 

Barrett Mtg. Co., New York. 
Roofing Materials. 

Barrett Mfg. Co., New York. 
Roofing Metal. 

Canton Art Metal Co., Canton, Ohio 
Rope. 

American Mfg. Co., New York. 
Rope Transmission. 

American Mfg. Co., New York 

Caldwell & Son Co., H. W., Chicago 

Hunt Co., C. W., New York. 

Jeffrey Mfg. Co., 

Link-Belt Co., Phila. 

Phosphor Bronze Smelting Co., Ltd., 
Philadelphia. 
Rubber Goods. 

Boston Belting Co., Boston. 

Jenkins Bros., New York. 


Rubbing and Sharpening 
Stones, 
Norton Co., Worcester. 

Sand Mixers and gay 
Obermayer Co., S., Cincinnati. 
Sellers & Co., Ine. William, 

Sand Paper— 

(See Paper and 
Cc 


Co., 


Phila. 


Sash Operating Device. 
Canton Art Metal Co., Canton, Ohio. 
Prouve Co., G., Bridgeport. Conr. 
Irwin Mfg. Co., Thomas W., Pitts- 

burgh. 

Lord & Burnham Co., 

Hndson, N. ¥. 


Irvington-on 
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Saw-Mill Machinery. 
Curtis & Co. Mfg. Co., St. Louis, 
Fay & Egan, Cincinnati. 

Jeffrey Mfg. Co., Columbus. 
Mitts & Merrill, Saginaw, Mich. 


Saws, Hack. 
Niles-Bement-Pond Co., New York. 


Scales. 

Automatic Weighing Machine Co. 
Newark. 
Screens, Mining. 

Harrington & King Perforating Co., 
Chicago. 

Jeffrey Mfg. Co., Columbus. 

Saylor Wire Co., St. Louts. 


Screens, Rolled Slot. 
Ludlow-Saylor Wire Co., St. Louis. 


Screw Machines. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 
National-Aeme Mfg. Co., Cleveland. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford. 
Screw Plates. 
o- Mfg. Co., S. W., Mansfield, 
Mass. 


Separators, Pneumatic. 
——- Co., B. F., Hyde Park, 
ass. 


Separators, Steam and Oil, 
American Tool & Mch. Co., Boston. 
Austin Separator Co., Syracuse. 
Davis Co., John, Chicago. 

D'Este Co., Julian, Boston. 

Direct Separator Co., Syracuse. 
Goubert Mfg. Co., New York. 
Harrison Safety Boiler Wks., Phila. 
Hoppes Mfg. Co., Springfield oO. 
Lindstrom, John T., Allentown, Pa. 
Ohio Blower Co., Cleveland. 

Watson & McDaniel Co., Phila. 
Whitlock Coil Pipe Co., Hartford. 
Williams Valve Co., D. T., Cincinnati. 
Wright Mfg. Co., Detroit. 

Sewage Disposal Apparatus. 
Merritt & Co., Philadelphia. 

Sewage Ejectors. 

Merritt & Co., Philadelphia. 

Shaft Couplings, Flexible. 
Elec. Controller & Mfg. Co., Cleve- 

land, 

Shapers. 

Am. Tool Works Co., Cincinnati. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford. 
Sellers & Co., Inc., William, Phila. 

Shaking Grates. 

McEwen Bros., Wellsville, N. Y. 

Sharpening Stones. 
Carborundum Co., Niagara Falls, N.Y. 
Norton Co., Worcester, Mass. 

Sheathing Papers. 

Barrett Mfg. Co., New York. 

Sheets—Black & Galvanized. 
Scully Steel & Iron Co., Chicago. 

Shelving, Steel. 

Merritt & Co., Philadelphia. 

Shutters (Fire). 

Kinnear Mfg. Co., Columbus. 


Skylights. 
Canton Art Metal Co., Canton, Ohio. 
Drouve Co., G., Bridgeport. Conn. 
Irwin Mfg. Co., Thomas W., Pitts- 
burg 
Van Noorden Co., E., Boston. 


Slate Machinery. 

Flory Mfg. Co., S., Bangor, Pa. 
Special Machinery. 

Moore & Sons oy Samuel L., 


n 
Elizabethport, 
Morris Co., I. Phitadetphia. 
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Speed Controllers. 


Foster Engineering Co., Newark. 


Spiral Gears. 
Nuttall Co., R. D., Pitt 
Phila. Gear Works, Inc., 


Stacks. 
Abendroth & Root Mfg. Co., New- 
burgh, N. ¥. 
Atlantic Works, East Boston, Mass. 
Graver Tank Works, Wm., East Chi- 
cago, Ind. 
Koven & Bro., L. 0., New York. 
Petroleum Iron Wks. Co., Sharon, Pa. 
Smith & Son Co., Sam’l, Paterson, 


Stamps—Steel, Alphabets 


and Figures. 
Schwerdtle Stamp Co., Bridgeport. 


Stamps, Time. 
Automatic Time Stamp Co., Boston. 


Stand Pipes. 
Graver Tank Works, Wm., East Chi- 
cago, Ind, 
Petroleum Iron Wks. Co., Sharon, Pa. 
Smith & Son Co., Sam'l, Paterson, 
Struthers, Wells & Co., Warren, Pa. 
Tippett & Wood, Phillipsburg, N. J. 
Walsh's Boiler Wks., Holyoke, Mass. 


Steam Engine Indicators 
American Steam Gauge & Valve Mfg. 
Co., Boston. 


Steam Fitters. 
Crane Estate, M. H., Chicago. 


Steam Fitters’ Supplies. 
Simmons Co., John, New York. 
Williams Valve Co., D. T., Cincinnati. 


Steam Hammers. 
Buffalo Foundry & Machine Co., Buf- 
alo. 


Sellers & Co., Inc., William, Phila. 
Steam Pipe Covering. 
Wyckoff & Sons Co., A., Elmira, N.Y. 


Steam-Regulat's Appliances. 
Albany Steam Trap Co., Albany. 
Crane Co., Chicago. 

Davis Co., John, Chicago. 

D'Este Co., Julian, Boston. 

Foster Engineering Co., Newark. 

Harrison Safety Boiler Wks., Phila. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati. 

Mason Regulator Co., Boston. 

Pittsburgh Valve & Fittings Co., 
Barberton, Ohio. 

Powell Co., Wm., Cincinnati. 

Power Specialty Co., New York. 

Safety Equipment Mfg. Co., Chicago. 

Simmons Co., John, New som 

Walworth Mfg. Co., Bost 

Watson & McDaniel Co., Phila. 

Williams Valve Co., D. T., Cincin- 


Steam Shovels. 
Browning Engineering Cleveland. 
Bucyrus Co., Milwauke 
Carlin’s Sons Co., ‘Thomas, Pitts- 
burgh. 
Davis Co., John, Chicago. 
Hunt Co., C. W., New Yor! 
Marion Steam Shovel Co., —_ 0. 
Mead-Morrison Mfg. Co., Boston. 
National Equipment Co., Chicago. 


Steam Specialties. 
American Steam Gauge & Valve Mfg. 
Co., Boston. 
Davis Co., John, Chicago. 
Powell Co., Wm., Cincinnatt. 
Simmons Co., John, New York. 
Wright Mfg. Co., Detroit. 


Steam Traps. 
Albany Steam Trap Co., sions. 
American Blower Co., tro 
Blake Mfg. Co., Geo. F., a York. 
D'Este Co., Julian, Boston. 
Chaplin-Fulton Mfg. Co., Pittsburg. 
Lindstrom, John T., Allentown, Pa. 
Ohio Blower Co.,. Cleveland. 
Pittsburgh Valve & Fittings Co., 
Barberton, Ohio. 
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Cipstevant Co., B. F., Hyde Park, 


Walworth Mfg. Co., Posto 
Watson & McDaniel Co., Phila. 
a Valve Co., D. T., Cincin- 


Wright Mfg. Co., Detroit. 
Steam Fitters’ Supplies. 


Lunkenheimer Co., Cincinnati. 
Powell Co., Wm., "Cincinnati. 


Steam Hot Blast Apparatus. 
American Blower Co., Detr 
Chartovent Co., B. F., Hyde Park, 


ass. 

Steel. 
Jessop & Sons, Wm., i York. 
Walworth Mfg. Co., Boston. 


Wyman & Gordon, Worcester. 


Steel Balls. 
American Ball Co., Providence. 
Chapman Ball Bearing Co., Boston. 


Steel, High Speed. te 
Jessop & Sons, Wm., New York. es 
Wyman & Gordon, Worcester. 


Steel Lockers. 
Durand-Steel Locker Co., Chicago. 
Merritt & Co., Philadelphia. 


Stencils. 
Schwerdtle Stamp Co., Bridgeport. 


Stokers—Mechanical. 
Rabeock & Wilcox Co., New York. 
Harrisburg Foundry & Mach. Wks.. 
Harrisburg, Pa. 
Under-Feed Stoker Co., Chicago. 
Westinghouse Mch. Co., Pittsburg. 


Strainers. 
Lunkenheimer Co., Cincinnati. 


Structural Iron Work. 
Brown Hoisting Mchy. Co., Cleveland. 
Northern Engineering W orks, Detroit. 
Riter-Conley Mfg. Co., Pittsburg. 
Scaife & Sons Co., Wm. B., Pitts- 
burg. 
Structural Steel. 
Scully Steel & Iron Co., Chicago. 


Sugar-House Machinery. 
Am. Tool & Mch. Co., Boston 
Blake Mfg. Co., Geo. F., New York. 


Superheaters. 
Babcock & Wilcox Co., New York. 
Power Specialty Co., New York. 


Switchboards. 
C & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. 
Western Electric Co., Chicago. 


Tanks. 
Atlantic Works, East Boston, Mass. 
Graver Tank Works, Wm., East Chi- 


cago, Ind. 
Griscom-Spencer Co., New York. 
Koven & Bro., O., New York. 


L. 
as Tron Wks., Charlotte, 


Petroleum Iron Wks. Co., Sharon, Pa. 
Riter-Conley Mfg. Co., Pittsburg. 

— & Sons Co., Wm. B., Pitts- 

urg. 

Smith & Son Co., Sam'l, Paterson, 
Struthers, Wells & Co., Warren, Pa. 
Tippett & Wood. Phillipsburg, N. J. 
Walsh's Boiler Wks., Holyoke, Mass. 


Taps and Dies. 
Co., S. W., Mansfield, 
Co.. Chicago. 

Pratt & Whitney Co., Hartford. 

Tapes, Measuring. 
Kolesch & Co., New York. 

Temperature Regulators. 
D'Este Co., Julian, Boston. 


Tenoning Machines. 
Fay & Egan Co., Cincinnati. 
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Thermometers. 

Bristol Co., Waterbury. 

Hohmann & Maurer Mfg. Co., Roch- 
ster. 

Quee n & Co., Philadelphia. 
Tiling, Rubber. 

Rubber Co., Jeanette, 


"Time Checks. 

Schwerdtle Stamp Co., Bridgeport. 
Tin Plates. 

Cauton Art Metal Co., Canton, 
Tool Holders. 
O. K. Tool Holder Co., Shelton, Conn. 
Tracing Cloth. 
Keuffel & Esser Co., 
Kolesch & Co., New 
Trade Marks. 
Macdonald & Macdonald, New York. 
Traveling Link Grates. 

Green Engineering Co., Chicago. 
Trolleys. 

Browning Co., Cleveland. 

Curtis & Co. Mfg. Co., St. Louis. 

Maris Bros., Philadelphia. 

Northern Engineering Works, Detroit. 
Tumbling Barrels. 

Northern Engineering Works, Detroit. 
Tumbling Mills. 

Obermayer Co., 8., Cincinnati. 
Tubes, Pneumatic. 

Lamson Consolidated 8. 8. Co,, Boston. 
Tubular Poles—Iron & Steel. 
Electric Railway Equipment Co., Cin- 

cinnati. 


Ohio, 


New York. 
York. 


Turbines, Steam. 
De Laval Steam Turbine Co., Tren- 


ton. 
General Electric Co., Schenectady. 
Morris Co., I. P.. Philade Iphia. 


Sturtevant Co., Hyde Park, 
Mass. 

Westinghouse Mch. Co., Pittsburg. 
Wheeler Condenser & Eng’g Co., 


Carteret, N. J 
Turbines, Water. 
Pelton Water Wheel Co., San Fran- 
cisco, 
Turn Tables. 
Mead-Morrison Mfg. Co., Bos 
Northern Engineering Works, De a 
Sellers & Co., Inc., Wm., Phila. 
Tippett & Wood, Phillipsburg, Pa. 
Turret Heads. 
Almond Mfg. Co., Ashburnham, Mass. 
Turret Lathes. 
American Tool & Mch. Co., Boston. 
American Tool Wks. Co., Cincinnati. 
Jones & Lamson Mch. Co., Spring- 


field, Vt. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., "Hartford. 
Twist Drills. 
Pratt & Whitney Co., Hartford. 
Underground Conduit Sys- 
tems. 
Gest, G. M., New York. 
Unions. 
Williams Valve Co., D. T., Cincinnati. 
Vacuum and Draft Gauges. 
Bristol Co., Waterbury, Conn. 
Hohmann & Maurer Mfg. Co., 
ester, 


Standard Gauge Mfg. Co., Syracuse. 
Vacuum Pumps. 


Roch- 


Blake Mfg. Co., Geo. F.. New York. 
suffalo Forge Co., Buffalo. 


Bury Compressor Co., Erie, Pa. 
Clayton Air-Compres. Wks., N. Y. 
Deane Steam Pump Co., New York. 
Goulds Mfg. Co., Seneca Falls, N. Y. 


BUYERS’ 


Knowles Steam Pump Wks., N. Y. 
Laidlaw-Dunn-Gordon Co., New York, 
McGowan Co., John H., Cincinnati. 

Snow Steam Pump Wks., New York, 
Wheeler Condenser & Eng’g Co., 


Carteret, N. 
Worthington, Henry R., New York. 


Valves, Balance. 

Davis Co., John, Chicago. 

Mason Regulator Co., Boston. 
Valves, Blow-off. 

Scully Steel & Iron Co., Chicago. 
Valves—Gas, Steam and 


Water. 
American Steam Gauge & Valve 
Mfg. Co., Boston. 
Ashton Valve Co., Boston. 
Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 


Chaplin-Fulton Mfg. Co., Pittsburgh. 

Crane Co., Chicago. 

Crane Estate, M. H., Chicago. 

Davis Co., John, Chicago. 

D'Este Co., Julian, Boston. 

Foster Eng'g Co., Ne-vark. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati. 

MeGowan Co., John H., Cincinnati. 

Mason Regulator Co., Boston. 

Pittsburg Valve & Fittings Co., 
Barberton, Ohio. 

Powell Co., Wm., Cincinnati. 

Ross Valve Mfg. Co., Troy. 

Simmons Co., John, New York. 

Walch & Wyeth, Chicago. 

Walworth Mfg. Co., Boston. 

Watson & McDaniel Co., Phila. 

Williams Valve Co., D. T., Cincinnatl, 

Wood & Co., R. D., Philadelphia. 


Valves, Reducin 
Chaplin-Fulton Mfg. 
Davis Co., John, Chicago, 

e Co., Julian, Boston. 

n Regulator Co., Boston. 
atson & McDaniel Co., Philadelphia, 

Wiliams Valve Co., T., Cincin- 
nat 


Ventilating Apparatus. 
American Blower Co., Detroit. 
Bristol Co., Waterbury, Conn. 
Buffalo Forge Co., Buffalo. 

Exeter Machine Wks. ., Exeter, N. 
Massachusetts Fan Co., Watertown, 

Mass. 

Ohio Blower Co., Cleveland. 
Sturtevant Co., B. F., Hyde 
Mass, 
Western Electric = ago. 
Wing Mfg. Co., L. J., New York. 
Ventilating 
(Screens for). 
Harrington & King Perforating Co., 

Chicago, 

Voltmeters. 
tristol Co., Waterbury, Conn. 
Western Electrie Co., Chicago. 
Weston Elec. Instrument Co., Waver- 

ly Park, Newark. 

Watchman’s Time Clocks. 
Ostrander & Co., W. R., New York, 

Water Columns. 

Wright Mfg. Co., Detroit. 

Water Meters. 

Worthington, Henry R., New York. 

Water Purifying Apparatus. 
Tlarrison Safety Boiler Wks., Phila. 
Keyes & Son, F. E., New Yor k. 
Nortbern Water Softener Co., Madi- 


son, Wis. 
Seaife & Sons Co., Wm. B., Pitts- 


burg. 


Water Softening Apparatus. 


g. 
Co., Pittsburg. 


Park, 


Harrison Safety Boiler Wks., Phila. 
Keyes & Son, F. E., New York. 
Northern om ater Softener Co., Madi- 


sor, 
Scaife & —— Co., Wm. B., Pitts- 
burg. 
Water Towers, Iron & Steel. 
Tippett & Wood, Phillipsburg, N. J. 
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Waterproofing Compounds. 
Horn Co., A. C., New York. 
Water-Wheels. 
Mee Iron Wks., Charlotte, 
Pelion Water Wheel Co., San Fran- 
cise 
Poole Eng’g & Mch. Co., Baltimore, 


Power Specialty Co., New York. 
Wood & Co., R. D., Phila. 


Water-Wheel Governors. 
Woodward Governor Co., Rockford, 


Water-Works Plants. 


Foos Gas Engine Co., Springfield, 0. 


Water-Works Pumping Mchy. 
Butlalo Forge Co., Buffalo. 
Blake Mfg. Co., Geo. F., New York. 
Deane Steam Pump Co., New York. 
Goulds Mfg. Co., Seneca Falls, N. Y. 
Holly Mfg. Co., New York. 
Knowles Steam Pump Wks., N. Y. 
Laidlaw-Dunn-Gordon Co., New York. 
Lawrence Mech. Co., Lawrence, Mass. 
Snow Steam Pump Wks., New York. 
Southwark Fdy. & Mch. Co., Phila. 
Wood & Co., R. D., Phila. 
Worthington, Henry Rs New York. 


Water-Works Supplies. 
Power Specialty Co., New York. 

Wells—Artesian. 

Clayton Air Compress. Wks., ¥. 
Laidlaw-Dunn-Gordon Co., New Mork: 

Well Drilling Machines. 
Williams Bros., Ithaca, N. ¥. 

Well Supplies. 
Laidlaw-Dunn-Gordon Co., New York. 
Williams Bros., Ithaca, N. ¥. 

Whistles. 

Aner. Steam Gauge & Valve Mfg. 

Co., Boston. 

Ashton Valve Co., Boston. 
Lunkenheimer Co., Cincinnatt. 
Powell Co., Wm., Cincinnati. 


Window Frames, Iron and 
Cupper. 
Badger & Sons Co., E. B., Boston. 
Windows. 


Van Noorden Co., E., Boston. 


Wire-Drawing Machinery. 
Morgan Construction Co., Worcester. 
Wire Cloth and Screen. 


Harrington & King Perforating Co.. 


Chicago. 
Ludlow-Saylor Wire Co., St. Louis. 


Wire Lath. 
Ludlow-Saylor Wire Co., St. Louts. 
Roebling Construction Co., N. Y¥. 


Wire Rope. 
Broderick & Bascom 
Louis, 
Jeffrey Mfg. Co., Columbus. 
National Equipment Co., Chicago. 
Phosphor Bronze Smelting Co., Ltd., 
Philadelphia. 


Blocks. 


Rope Co., St. 


1. §S. Wood Preserving Co., New 
Wood Pipe. 

Wyckoff & Sons Co., A., Elmira, N.Y. 


Wood Preservative. 
McKinney Co., C. New York. 
Wood-Working Machinery. 
Fay & Fgan Co., Cinvinnatl. 
Ingersoll-Rand Co. » New York. 
Worm Gearing. 
ie Mfg. Co., H. H., Syracuse, 
N 


Nevttall Co., R. D., Pittsburg. 
Phila. Gear Works, Inc., Philadelphia, 


Wrenches. 
Williams & Co., J. H., Brooklyn. 


For Alphabetical Index to Advertisers see page I. 
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Electric 


G-I Flame Arc Lamps 


Especially adapted for the lighting of con- 

struction yards, erecting shops, excavating 

work, and all free areas where a large 
volume of light is required. 


Simple in Construction 
Reliable in Operation 


The penetrating qualities of the golden 

yellow light emitted by the G-I Flame 

Arc Lamp especially fits it for use in a 
foggy or smoky atmosphere. 


Principal Office Sales Offices in ae 


Schenectady, N. Y. all Large Cities 


MACHINE STEAM 
TOOLS | HAMMERS 


Catalogues sent on request 


NILES-BEMENT-POND CO. 


111 Broadway, New York 


BOSTON PITTSBURGH PHILADELPHIA ST.LOUIS CHICAGO 
LONDON 


Please mention The Engineering Magazine when you write. 
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| ALSEN'S CEMENT] 


45 BROADWAY NEW YORK 
‘“‘Facts are better than assertions” [| 


ROLLING DOORS 


In Steel, Wood or Bronze for Closing Round Houses, Store Fronts, Freight 
Sheds, Car Barns, Elevator Openings, Etc., Etc. 


JAS. G. WILSON CO., 5 West 29th St., New York 


Manufactured by 


THE KINNEAR MFG. CO., <«#«-«" Columbus, Ohio, U.S.A. 


BOSTON: 85 Water St. CHICAGO: 112 Clark St. PHILADELPHIA: 1011 Chestnut St. 


RON CLA FINENESS-STRENGTH 


PORTLAND 
C EMENT 


The Brand to Buy By 


The packing that most successfully resists highest 
pressures and temperatures of superheated steam 


Century White Sheet Packing 


To be sure you get the genuine look for the 
brand here shown, or the same with an outline 
in the form of a cross formerly used. 

Century packing is a perfect combination of 
pure white rubber and asbestos fiber, and will 
never stick to the flange, rot or melt. It does 
not deteriorate in store, but holds its life and 
strength indefinitely. 


ASK YOUR SUPPLY HOUSE 


about this and kindred materials manufactured by 


PENNSYLVANIA RUBBER COMPANY 


JEANNETTE, PA. 


, Buffalo, 717 Main St. 
Michigan Ave. Detroit, 237 Jefferson Avenue. 
Boston, 20 Park Square San Francisco, 612-14 Mission St. 
Cleveland, 2134-6 Rast Ninth St. 


Please mention The Engineering Magazine when you write. 
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Glue Cookers. 


HE accompanying cut shows a I0- 
gallon glue cooker shipped to the 

J. B. Lyon Company, Albany, N. Y., by 
the Westinghouse Electric & Mfg. Com- 
pany. The Westinghouse Company 
builds a line of these cookers ranging 
from 5 to 25 gallons in capacity, and 
they are used by the manufacturers of 
printing press rollers, by bookbinders 


and large cabinet wood shops where it 
is necessary to melt and keep in working 
condition large quantities of glue or oth- 
er compositions for replenishing the 
smaller glue pots used on the bench. 
These glue cookers are arranged with 
two heats, a high heat for melting down 
raw stock, and a low heat for holding 
the stock at a working consistency. 


A New Drafting Instrument. 


HE Emmert Mfg. Co., of Waynes- 
boro, Pa., have undertaken the 
manufacture and sale of the Noyes ver- 
tical T-square, a drafting instrument of 
considerable novelty. This instrument 
comprises a_ vertically arranged T- 
square, guided at the top of the drawing 
board and having a protractor with 
scales sliding vertically thereon. The 
head of the T-square is provided with 
a set of four rollers guided upon a 
straight steel track which is fastened to 
the top of the drawing board. One pair 
of these rollers is bevelled, and runs on 
ball bearings so arranged that the weight 
of the head holds it upon the track with 
absolutely no lost motion, making possi- 
ble a very free and sensitive movement. 
The head also carries a spring balanced 
drum to which is attached a cord which 
connects with the vertically sliding pro- 
tractor and acts to hold the latter to the 
blade. The protractor is also guided 
upon the blade by rollers, giving it a 
very sensitive vertical movement. It is 
thus evident that the instrument always 
moves in horizontal and vertical parallel 
lines. 

Pivoted to the sliding protractor is a 
forked arm to which interchangeable 
scales are attached. This arm is pro- 
vided with a worm which engages 
notches cut in the rim of the protractor 
and which can be quickly pressed out of 
engagement therewith. These notches 
are spaced three degrees apart, thereby 
making possible an instantaneous setting 
of the instrument to any multiple of 
three degrees, which includes all the 
most commonly used angles: 0, 15, 30, 
45, 60, 75 and 90. The 3-degree angle is 
exceedingly handy as it is the usual 
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draft given to patterns, is suitable for 
the conventional angle used for show- 
ing screw threads and various other 
cases. To obtain fine adjustment, the 
neck of the worm is graduated with 12 
divisions so that one division represents 
14 of a degree. One half of this, or % 
degree, can be easily read, which is as 
fine as is ever necessary for drawing. 
Interchangeable scales are provided, fur- 
nished with any desired graduations. 


In addition to the obvious advantages 
of the instrument for the horizontal 
board, it is practically indispensable for 
the vertical. It combines T-square, pro- 
tractor, scales and triangle into one self- 
contained whole, depending from the 
top of the board. It eliminates the use 
of the parallel rule, with its inaccuracies 
and troubles, and its speed and accuracy 
in making projections alone will pay for 
its installation. A further extension of 
its use is in the making of large draw- 
ings. With this outfit it is possible to 
make full size drawings of quite a large 
machine with the same ease, accuracy 
and speed as on a 24 x 36 board. 

The advantages of this outfit will be 
readily apparent to every designer. Full 
size assembled drawings, with every part 
standing up in its natural and normal 
life size position, furnish almost the 
same advantage as a model. With such 
a layout the location of operating mech- 
anism and handles can be tried, and 
their convenience and accessibility can 
be determined and a more accurate scale 
layout is always possible when full sized 
scale is used. 


The Luckett Stoker 


NGINEERS and steam consumers 
should be interested in the demon- 
stration of the capabilities of the Luck- 
ett Stoker, in operation in its daily rou- 
tine at the boiler and machine works of 
E. J. Codd Company, Baltimore, Md. 
Since its operation one would judge by 
the appearance of its smokeless stack 
that the works were shut down. The 
plant is running and besides having a 
smokeless stack there is a saving in the 
consumption of coal. 

This stoker as shown in the cut is 
very simple in construction and its oper- 
ation can be readily understood by any- 
one. In the furnace there are two 
magazines so placed that each one will. 
take care of half the width of the fur- 
nace. On the sides of these magazines 
are the grates which incline down to- 
ward the center and sides of the fur- 
nace. At the front end of each maga- 
zine is a hopper to which the coal is 
fed, either by the fireman or by chutes 
leading from the bottom of coal-bins 
overhead. After the coal is conveyed 
to the hoppers it is conveyed into the 
furnace by what are termed conveyors, 
the number depending on the depth of 
furnace. These conveyors oscillate 
about a shaft and work alternately, that 
is, while one is moving up the other is 
moving down. By this action the coal 
drops or fills in front of the conveyors, 
the first one pushes it back under the 
dead plates, and as it reaches its extreme 
forward position, the second conveyor 
has reached its extreme lower position 
and takes the coal that has been con- 
veyed forward by the first conveyor and 
pushes it up the inclining bottom, 
known as uptakes, which is then partly 
thrown over the top of same to be con- 
veyed by the third conveyor and partly 
pushed to the fire surface. This process 
is repeated by the succeeding conveyors. 
The conveyors are set so that each suc- 
ceeding one will take a certain propor- 
tion of the coal conveyed to it, leaving 
the remainder to be pushed to the fire 
surface. This proportion is constant, no 
matter how fast or how slow the coal is 
fed. The portion of the coal in the course 
of being pushed to the fire surface is 
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gradually heated and ignited and there- 
by formed into coke. The process being 
continuous, heaps up the formed coke 
above the magazine which, partly 
through gravity and partly through the 
action of the conveyors, falls to the in- 
clining grates on the sides and is gradu- 
ally worked to the center and sides of 
the furnace. The continuous oscillating 
motion of the conveyors, gives a breath- 
ing motion to the fire bed, keeping it 
open and free for the circulation of air 
and doing away with the slice bar. In 


the center and sides of the furnace, the 
grates are made to shake at will of fire- 
man. The conveyors of each magazine 
are operated by arms and rods connect- 
ed to two eccentrics attached to shaft in 
front of boiler, known as stoker shaft. 
This shaft is driven by an engine placed 
at right angles to it, at the side of the 
boiler, connected through a_ reducing 
worm and spur gears. 

It will be seen that the principle of 
feeding the coal continuously into the 
furnace below and the lifting effect of 
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the conveyors, does away with the open- 
ing of the furnace doors for firing and 
slicing of fires. This saves the boiler 
and furnace from the objectionable in- 
rush of cold air, and therefore elimi- 
nates smoke and destructive gases and 
maintains a uniform condition in the 
furnace and boiler. It is simple in con- 
struction; works automatically; saves 
fuel; is smokeless; no forced draught 
necessary; and there is no opening of 
furnace doors, which saves the boiler 
from sudden shocks of inrushing cold 


air, causing contraction and expansion, 
resulting in ruptures, etc. Should any- 
thing happen to the stoker, which is not 
very likely, the boiler can be fired by 
hand, 


Hy-Rib Sheathing. 
HIS is one of the “Kahn System” 
products placed on the market by 
the Trussed Concrete Steel Co. of De- 
troit. It consists of a series of high ribs 
13/16 inch high 3% inches apart rigidly 
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connected hy rib lath. The ribs and the 
lath are manufactured complete from a 
single sheet of open hearth steel. The 
ribs give great strength and rigidity to 
the sheathing, make it self-centering for 
floors and roof, and entirely do away 
with studs in wall and partition con- 
struction. The Rib-Lath furnish a per- 
fect surface for plastering; at the same 
time, it accurately locates the ribs and 
holds them rigidly in place. One of the 
uses of Hy-Rib sheathing is in connec- 
tion with roof and light floor construc- 
tion. When so used, the sheathing sup- 
plies, itself, the centering for the slab, 
reinforcement for the concrete, and a 
perfect surface for plastering under- 
neath. 


aac 
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The construction is very simple. Lay 
Hy-Rib sheathing over the supports and 
pour in the concrete above. The con- 
crete flows through the sheet only 
enough to supply a perfect key and 
there is no leakage. The plastering is 
applied directly to the under surface. 
For long span and heavy warehouse 
floors, Hy-Rib is also used without cen- 
tering and is then curved into the form 
of an arch. For wall and partition work, 
Ily-Rib sheathing combines in a single 
sheet the ordinary lath and separate 
stud construction. It entirely does away 
with the use of studs. Simply set up the 
sheets, plaster both sides, and the wall is 
complete. It saves in the labor of wiring 
many sheets of lath to separate studs, 
besides being cheaper in first cost. 

Hy-Rib sheathing is especially suit- 
able for walts of foundries, car barns 
and industrial plants. It furnishes an 
indestructible fireproof construction in 
place of the short-lived corrugated 
sheathing and inflammable wooden con- 
struction. It is ideal for sidings of 


stucco houses and for constructing farm 
buildings, for partitions in office build- 
ings, public buildings and hotels. For 
furring either the outside or inside of 
walls, the Hy-Rib is fastened against 
the wall with the lath side outward, thus 
furnishing a 34 inch air space back of 
the lath, and no studs whatever are 
necessary. Similarly in suspended ceil- 
ings, Hy-Rib sheathing does away with 
the use of numbers of small channels 
and T’s, commonly used as ribs, give the 
requisite stiffness. 

Hy-Rib sheathing is manufactured in 
four thicknesses of metal represented by 
U. S. standard gauges Nos. 30, 28, 26 
and 24. It is furnished in sheets 10% 
inches wide measured from center to 
center of outside ribs and is 6, 8 and 10 
feet long. The sheathing is manufac- 
tured with a full size rib on either side, 
thus providing a perfect interlocking 
point when two sheets are spliced to- 
gether. 


The Electric Fault Finder. 


A NEW and useful instrument has 
just been brought out by The 
Electric Controller & Mfg. Co. of Cleve- 
land, Ohio, for detecting and locating 
grounds, short circuits, open circuits, 
leaks and other faults in armature coils, 
field coils, control circuits, switchboard 
wiring or any other electrical circuit. 
Its name, the Electric Fault Finder, 
truly describes its use, since it not only 
indicates trouble, which is all that a 


- magneto will do, but finds or locates the 


trouble. With the Electric Fault Finder, 
for instance, in a motor armature, a 
faulty coil can be absolutely located and 
the nature of the trouble definitely told. 
If a field coil is damaged, the layer in 
which the fault lies can be absolutely 
determined. If there is trouble in a 
bunch of control wires, in a multiple 
unit, train control, or other magnetic 
switch control, the faulty wire or pair 
of wires can be promptly located and 
the nature of the fault quickly found. 
As will be seen from the accompany- 
ing views, the instrument consists of a 
small box provided with a strap so that 
it can be slung over the shoulder when 
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testing motors in place, such as under a 
car or on an electric overhead traveling 
crane. From this small box leads go to 
a telephone receiver fitted with a head 
piece so as to leave both hands free for 
testing. For working in very noisy 


places, such as bridge and boiler shops, 
or some parts of steel mills, the head 
piece may be fitted with two receivers, 
one for each ear, which will shut out all 
sound save that received from the in- 
strument. This arrangement not only 


The Electric Fault Finder is small, 
portable and requires no outside current 
to operate. It requires only one man to 
operate under any conditions, so there is 
no excuse for the tester desiring a 
helper. 


The Electric Controller & Mfg. Co. 
have prepared a neat little booklet de- 
scribing the Electric Fault Finder and 
giving instructions in its use, which will 
be sent to interested persons upon re- 
quest. 


allows perfect testing to be done in 
noisy places, but enables partially deaf 
persons to use the instrument. In one 
case, by adjusting the rheostat to give a 
very loud sound (more than the normal 
ear could stand) and using two receiv- 
ers, a very deaf man did very accurate 
work with this instrument. From the 
box, leads of convenient length go also 
to two test terminals, 


New Band Rip Saw. 

HE machine illustrated herewith is 
claimed to embody every modern 
improvement in band saw construction 
and to stand the wear and tear of con- 
tinuous service. It is especially built 
for car shop work and is used in the 
leading car shops of America. It rips 
24 inches wide and takes 12 inches un- 
der the guide. 
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The feed rolls are powerfully driven 
and placed close together, enabling short 
stock to be fed successfully. The saw 
guides have sectional hardwood blocks 
arranged to permit of taking up the 
slightest wear. The machine is built 
along the same lines as the Fay & Egan 
No. 1 machine, but in addition to the 
features of the older tool it has other 


improvements designed to give it a 
maximum of efficiency. 

The straining of the blade is accom- 
plished by a knife-edge balance and the 
claim is made that the lightest blades 
may be run at the highest speed without 
danger to saw or operator. The saving 
in time and kerf is said to be very large. 
The machine is known as No, 180. The 
maker is the J. A. Fay & Egan Co., 212- 
232 W. Front St., Cincinnati, Ohio. 


Personal. 


—John Wilkes, manager of the Meck- 
lenburg Iron Works, Charlotte, N. C., died 
recently. 


—Charles W. Barnaby, a mechanical en- 
gineer of wide practical experience in the 
East, middle West and abroad, has opened 
a consulting engineer's office at 309 Broad- 
way, New York: 

—J. B. Kane, who has had several years’ 
experience in the factory of The American 
Steam Gauge & Valve Mfg. Co., Boston, 
has been promoted to the position of sales- 
man and will make his headquarters at 
their New York branch. 


Industrial Notes. 


—Merritt & Co. announce the removal of 
their general offices from Philadelphia to 
IFront and Arch streets, Camden, N. J. 


—Hanna Engineering Works, 820 Elston 
avenue, Chicago, announce that they have 
recently added the entire riveting business 
of Quincy, Manchester, Sargent Co., Plain- 
field, N. J., to their line. 


—The National Metal Moulding Co. has 
decided to enlarge its factory at Economy, 
Pa. Contract for the structural steel work 
has been awarded to Wm. B. Scaife & 
Sons Co., Pittsburg. 

—William B. Scaife & Sons, Pittsburgh, 
have received contract for the new stecl 
frame buildings required for the exten- 
sion to the plant of the Driggs-Seabury 
Ordnance Corporation at Sharon, Pa. 


—Gas Machinery Co., Citizens’ Building 
Cleveland, announce that Wile producers 
formerly furnished by the Wile Power Co., - 
will hereafter be exclusively manufactured 
and sold by them. J. I. Wile will be sales 
manager of the Wile Producer Depart- 
ment. 

—Barrett Manufacturing Co., New York, 
have issued a well-printed pamphlet telling 
what their dust layer, known as “Tarvia,” 
will and will not do. It also contains il- 
lustrations of quite a number of macad- 
amized roads which have been made dust- 
less by the application of Tarvia. 

—The Cement Securities Co., Denver, 
have appointed IF. L. Smidth & Co., 4! 
Cortlandt St. New York, their consulting 
engineers. The Securities Co. controls 
Portland cement plants operating at Port- 
land, Colorado, and Devils Slide, Utah, and 
under construction at Three Forks, Mon- 
tana, and El Paso, Texas. 

—Another indication of the increasing 
business revival is to be found in the con- 
tract that has just been awarded by Harry 
FE. Danner to Frank B. Gilbreth, general 
contractor, New York, for a cotton mill 
which is to be erected at Paterson, N. J., 
at a cost of $100,000. Construction is to 
begin immediately. 

—H. W. Caldwell & Son Co., Chicago, 
have issued a booklet entitled “Something 
Better” in which they illustrate and de- 
scribe machinery furnished Hecker-Jones- 
Jewell Mill, New York City. The pamphlet 
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is a little out of the ordinary in respect to 
reading matter and method of presenting 
the subject. 

—The Mesta Machine Co., Pittsburg, has 
opened an office in Chicago at No. 844 
Commercial National Bank Building, from 
which point the company’s business in roll- 
ing mill machinery, gas and steam en- 
gines, condensers and machine molded 
gears, steel castings, etc., will be taken 
care of by Lane Johnson. 

—The Pittsburgh Emery Wheel Co., 
Park Building, Pittsburgh, advise that 
they have been successful in bringing some 
vitrified emery wheels through on an or- 
der in perfect condition with 26-inch width 
of face. This is the second order of this 
kind that they have brought through suc- 
cessfully. 

—In printing last month the very excel- 
lent paper on “The Correct Way to Apply 
Detachable Chain” due credit to the author 
of it was unfortunately omitted. This most 
excellent expositicn of the reasons for 
running detachable chain in specified ways 
was prepared by Mr. S. B. Peck, vice-presi- 
dent of the Link-Belt Company, Chicago, 
Ill., who also furnished the lucid drawings 
which accompanied the explanations. 

—The Progress Reporter for July, pub- 
lished by Niles-Bement-Pond Co., 111 
Broadway, New York, contains numerous 
articles illustrating and describing a num- 
ber of different machines manufactured by 
them; such as their combined slotting, bor- 
ing, drilling and milling machine, 16-25- 
foot heavy pattern extension boring mill, 
48-inch Niles steel-tired car-wheel lathe, 
90-inch tire mill, 60-inch forge lathe, etc. 

—Northwestern Expanded Metal Co., 
Old Colony Building, Chicago, have issued 
a booklet entitled “Expanded Metal Infor- 
mation,” containing many valuable hints 
on specifications for reinforced concrete 
structures. They also have in course of 
preparation a series of pocket size book- 
lets on kindred subjects and they will be 
glad to send them on application to all in- 
terested parties. 

—The Trustees of the University of II- 
linois have recently let the contract for a 
new building for its College of Engineer- 
ing, to be occupied wholly by the Depart- 
ment of Physics. The structure is to be 
built by B. Jobst & Sons, of Peoria, IIl., 


and is to cost, with its equipment, $250,000. 
It is to be erected just east of the present 
Engineering Building, and is to be known 
as the Physics Building. 

—Turner Construction Co., 11 Broad- 
way, New York, have been awarded the 
contracts for constructing the reinforced 
concrete floor in the car barn of the Third 
Avenue R. R. Co., at Sixty-fifth street and 
Third avenue, New York, and for the erec- 
tion of approximately 1,000 feet of rein- 
forced concrete fence on Sixth avenue, be- 
tween Atlantic avenue and Pacific street, 
Brooklyn, for the Long Island R. R. 

—tThe increasing trade of The S. Ober- 
mayer Co., in and around Erie, Pa., has 
made it necessary for them to open a 
branch warehouse in that city. W. L. 
Scott is in charge, and a full line of foun- 
dry facings, core compounds, plumbago 
and blackings will be carried for the pres- 
ent; and just as soon as conditions war- 
rant their doing so a complete line of other 
foundry facings and foundry supplies man- 
ufactured by them will be carried in stock. 

—A new seamless trolley pole is being 
put on the market by the R. D. Nuttall 
Co., Pittsburg. It is made of cold drawn 
seamless tubing of the highest grade to be 
obtained. Great strength is insured by a 
reinforcement at the bottom and a gradual 
taper at the top. The reinforcement is 
16% inches long and made of the same 
material as the pole proper. It is inserted 
cold and with such care as to fit that it 
practically becomes a part of the pole. The 
taper begins three feet from the top and 
reduces the diameter from 1% inches at 
this point to one inch at the end. This 
gives to the pole greater strength and 
rigidity than is possible with any other de- 
sign. The pole is made in all lengths up 
to 18 feet and combines rigidity with light 
weight. The average weight of the 12-foot 
poles is 22 pounds. 

—The Youngstown Sheet & Tube Co. 
Youngstown, O., have contracted with Wm. 
B. Scaife & Sons Co., Pittsburgh, for an 
addition to their present 15,000-H.P. water 
softening and purifying system to provide 
for the 8,o00-H.P. boilers which are being 
added for the operation of their new blast 
furnaces. The present water softening 
and purifying system is of the We-Fu-Go 
intermittent type, and consists of four 


= 
a 
4 
| 


34 THE ENGINEERING MAGAZINE. 


large treating and settling tanks and four 
mechanical gravity filters. When the ad- 
ditional apparatus is installed the system 
will consist of six large treating and set- 
tling tanks and seven mechanical gravity 
filters, and the total capacity will provide 
for 23,000-H.P. boilers, or 92,000 gallons 
of water per hour. Some recent contracts 
taken by this company are the following: 
Tennessee Coal, Iron & R. R. Co., 35,000 
H.P.; Shenango Furnace Co., 8,000 H.P.; 
American Steel & Wire Co., 25,000 H.P.; 
Woodward Iron Co., 10,800 H.P. 

—The August number of the General 
Electric Review, published by the General 
Electric Co., Schenectady, N. Y., contains 
the following articles: Alternating Current 
Underground Distribution, Part I, S. D. 
Sprong; Split Pole Converters, J. E. 
Woodbridge; Notes on the Desirability of 
Standard Specifications for Hard Drawn 
Copper Wire, W. H. Bassett and J. A. 
Capp; A Modern System of Street Light- 
ing, C. A. B. Halvorson; The Relations 
Between Commercial and Electrical En- 
gineers, Charles B. Burleigh; Motor Drive 
in a Soap Factory, C. W. Larson; Mine 
Haulage, C. W. Larson; Gem High Candle 
Power Units in the New White Factory, 
F. W. Willcox; Some Fuel Problems, H. 
M. Wilson; Heavy Traction Gearing, John 
Liston; Our Competitors in the Foreign 
Field, M. A. Oudin; New Alternating and 
Direct Current Ceiling Fan Motors, H. S. 
Baldwin; Color and Light, Louis Fried- 
mann, and Notes. 

—The DuBois Iron Works, DuBois, Pa., 
have been awarded the street lighting con- 
tract for the town of DuBois. The system 
will require 125 arc lights with provision 
for 25 additional arcs as required. The 
system will be operated entirely by gas 
engines of the twin tandem cylinder type, 
belted to General Electric Company’s gen- 
erators of the AC type. Other sales re- 
ported by them consist of two 80-H.P. tan- 
dem engines with direct connected genera- 
tors to the Allegheny Trust Co. Alle- 
gheny; one 50-H.P. complete producer gas 
plant to the Philadelphia Gear Works, Inc., 
Philadelphia, for general service; one 175- 
H.P. tandem cylinder engine operating on 
natural gas to the Van Tassel Tannery, 
DuBois, Pa.; one 60-H.P. tandem cylinder 


engine direct connected to generator to the 
Hibner-Hoover Hardware Co., DuBois, 
Pa.; one 50-H.P. general service engine to 
the South Cleveland Lumber Co., Cleve- 
land; one 50-H.P. engine to the Tarentum 
Glass Co., Tarentum, Pa.; one 50-H.P. en- 
gine to the Taylor Crush Stone Co., Falls 
Creek, Pa.; one 32-H.P. plant to the Du- 
Bois Laundry Co., DuBois, Pa. 

—The Compania de Transvias Luz y 
Fuerza de Guadalajara, S. A., which com- 
pany is the result of the combination of 
the two former electrical companies of 
that city, and operates not only the entire 
lighting system, but also the railway sys- 
tem of Guadalajara, have en route to Mex- 
ico a large order for additional electrical 
machinery which was bought from G. & 
O. Braniff & Company, of Mexico City. 
In order to meet the increasing demand 
for electrical power in Guadalajara, this 
company finding that their power generat- 
ing stations at La Junta and Juanacatlan 
were insufficient, found it necessary to 
purchase a 750 K. V. A., modern, West- 
inghouse, three-phase, belted type gen- 
erator, which will be installed at Juanacat- 
lan. This new generator is but one of the 
four which will be installed as needed. 
The latter station was one of the first elec- 
tric power plants in the country; the orig- 
inal installation consisting of single-phase 
machines, which were added to from time 
to time by other machines of the same 
type, as growth necessitated. A more 
modern method of transmitting electrical 
energy is by means of three-phase cur- 
rent, on account of the saving of amount 
of copper required in the transmission line 
and is now almost universally in use. By 
this change a greater amount of electrical 
energy is obtained from the same amount 
of water power by the adoption of this 
more modern type of machine, even by the 
use of the present water wheels, which will 
be retained in service. The Westinghouse 
Electric & Mfg. Co., Pittsburg, are sup- 
plying the new electrical machinery. This 
extension was necessitated not only by the 
operating of electrical railways in Guada- 
lajara, which now have been in service for 
the last several months, but also by the 
additional power required from their pres- 
ent and new subscribers. 
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NEW CATALOGUES AND TRADE PUBLICATIONS 


Note.—The display advertisements of the firms mentioned under each heading can be found 
readily by reference to the Alphabetical Index. See page 11. 


Ball Bearings. 

Hess-Brigut Mrc. Co., 21st St. and Fair- 
mount Ave., Philadelphia—Catalogue devoted 
to an iilustrated description of ball bearings. 
6 by 9 in.; pp. 34. 

Blowers. 

American Brower Co., Detroit—Well-printed 
catalogue illustrating and describing blowers as 
installed in power houses, car barns, round- 
houses, railroad shops, etc. 7 by 9 in.; pp. 50. 


Coal Handling Machinery. 

Cc. W. Hunt Co., West New Brighton, N. Y. 
—Pamphlet No. 081 illustrates and describes 
coal handling machinery, conveyors, industrial 
railways, etc. 3% by 6 in.; pp. 48. 


Coal Handling Machinery. 

Jerrrey Mrc. Co., Columbus, O.—Bulletin 
No. 25 illustrates and describes a number of 
recent installations for handling coal and coke. 
6 by 9 in.; pp. 12. Bulletin No. 16 is devoted 
to an illustrated description of electric rotary 
drills for drilling coal, slate, shale, rock salt, 
etc. 8 by 10 in.; pp. 10. Bulletin No, 15 treats 
of crab locomotives for gathering mine cars 
from the working face. 8 by 10 in.; pp. 16. 


Concrete Piles. 

Hotme Co., 34 W. 26th St., New York—Cir- 
cular containing a brief illustrated description 
of corrugated concrete piles for foundations for 
buildings, bridges, chimneys, docks, bulkheads, 
etc. 6 by 9 in.; pp. 4. 


Cranes. 

NorTHERN ENGINEERING Works, Detroit— 
Booklet No. 24, pocket size, illustrating in con- 
densed form, by means of about forty cuts, 
many of their designs of electric traveling 
cranes, hand power cranes, etc. Also electric 
hoists. 4% by 314 in.; pp 82. 

Cyanide Plants. 

Coturapo Iron Works Co., Denver—Cata- 
logue No. 10-B contains a brief illustrated de- 
scription of the cyanide process and the machin- 
ery and equipment used. Fully indexed. 6 by 9 
in.; pp. 112, 

Drills, 

CLEVELAND Pneumatic Toot Co., Cleveland— 
Bulletin No. 40 illustrating and describing air 
hammer drills. 6 by 9 in.; pp. 12. 

Dumping Grates. 

Wasusurn & GRANGER, 120 Liberty St., New 
York—Booklet setting forth briefly, by illustra- 
tion and description, the advantages claimed for 
the Dean dumping grate. 5% by 3% in.; pp. 24. 

Economizers. 

B. F. Sturtevant Co., Hyde Park, Mass.— 
“The Symbol of Durability” is the title of bul- 
letin No. 102 illustrating and describing the 
metal-to-metal joints of the Sturtevant econo- 
mizer. 3% by 6 in.; pp. 8. 


Electrical Equipment. 


Forr Wayne Etectric Works, Fort Wayne, 
Ind.—Bulletins No. 1107 and 1108 illustrate and 
describe single-phase switchboard panels and 
multiphase revolving-field belted generators. 8 
by 1034 in.; pp. 12. 


Electrical Equipment. 


GENERAL Exrctric Co., Schenectady, N. Y.— 
Bulletins Nos. 4596, 4597, 4600, 4601, 4602, 
1603 and 4609 illustrate and describe respectively 
enclosiug globes for arc lamps; astatic switch- 
board instruments; controllers for power and 
mining service; automatic voltage regulators for 
alternating and direct current generators; en- 
closed are lamps for mills and factories; and 
lamp testing watt indicator. 8 by 10% in, 


Enameling Furnaces. 


RockweEtt Furnace Co., 26 Cortlandt St., 
New York—Bulletin descriptive of an enameling 
furnace built without a muffle and using oil or 
gas as fuel. Illustrated. 9 by 12 in.; pp. 4. 


Feed Water Purifiers. 


F. E. Keyes & Son, 22 Broad St., New York 
—Circular illustrating and describing feed water 
purifiers. This device is installed between the 
heater and the boiler where it separates and re- 
moves the scale-forming material and sediment 
from the water. 334 by 8 in.; pp. 4. 


Gas Engines. 


Otney & Warrin, 64 Centre St., New York 
—Booklet illustrating and describing gas and 
gascline engines, together with tables of sizes 
of horizontal engines. 34% by 6% in.; pp. 6. 


Root & VANDERVooRST ENGINEER(NG Co., East 
Moline, [ll—Catalogue No. 7 is devoted to an 
illustrated description of gas, gasoline, naph- 
tha, distillate and alcohol engines, together with 
tables giving dimensions, weights, etc. 7 by 10 
in.; pp. 56. 

Avucust Merz, 128-138 Mott St., New York 
—Catalogue A 46 illustrates and describes sta- 
tionary and marine gas and oil engines operated 
by keresene, alcohol, fuel oil, distillate and 
crude oil from 1 to 120 horsepower, together 
with tables giving dimensions. 9 by 6 in.; pp. 
42, 

Du Bots Iron Works, Du Bois, Pa.—Cata- 
logue containing an illustrated description of 
horizontal gas engines designed to operate on 
natural gas, illuminating gas and gasoline. ‘This 
catalogue treats of sizes up to 50 horsepower. 
Larger sizes are described in another catalogue. 
6 by 9 in.; pp 24. Bulletin G-No. 8 is devoted 
to gasoline engines of the stationary and porta- 
ble types, Illustrated. 6 by 9 in.; pp. 8. 


Gauges. 


American Sream Gauce & Vatve Mre. Co., 
2)8-220 Camden St., Boston—Catalogue, includ- 
ing prices, illustrating and describing gauges, in- 
d‘cators and other appliances for governing, 
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indicating, measuring, recording, and controlling 
steam, water, air, gas, oil, ammonia, and all 
other pressures. 6 by 9 in.; pp. 128. 


Graphite. 

Josrru Dixon Cruciste Co., Jersey City— 
Booklet, printed in two colors, treating of Ticon- 
deroga flake graphite. Each page deals with some 
particular phase of the graphite subject, and at 
the bottom of the page is given a testimonial 
bearing whenever possible on the particular phase 
treated on that page. Much interesting and valu- 
able information is given. 31% by 6% in.; pp. 12. 

Industrial Railways. 

Ernst Wiener Co., 66 Broad St., New York 
—Folder illustrating and briefly describing flat 
platform cars, portable tracks, dump cars, etc. 
4 by 9 in.; pp. 4. 


Meters. 

CentraL Station Steam Co., Detroit—Cata- 
logue No. 2 treats of the theory and practice 
of condensation meters and meters for measur- 
ing boiler feed water. Illustrated. 6 by 9 in.; 


pp. 12. Catalogue No. 3 is devoted to an illus- 
trated description of general equipment for dis- 
trict steam heating. 6 by 9 in.; pp. 28. 

Pipe. 

American Sprrat Pipe Works, West 14th 
St. and 48th Ave., Chicago—Catalogue describ- 
ing the many different uses for which spiral riv- 
eted pipe is especially adapted. Also contains 
testimonial letters. Illustrated. 734 by 10 in.; 
pp. 16. 

Power Presses. 

Zeu & Hannemann Co., Newark, N. J.— 
Catalogue illustrating and describing punching, 
arch, wedge adjustment, straight side, double 
crank, armature disk notching, double action, 
screw and drop presses. 4 by 9 in.; pp. 12. 


Reinforced Concrete. 

Expanpvep Meéetat CorruGaTep Bar Co., 
Frisco Bidg., St. Louis—The July number of 
“Designing Methods” is devoted to an_ illus- 
trated description of bridges and culverts for 
highway traffic. 54% by 8% in.; pp. 106. 


CLASSIFIED ADVERTISING SECTION 


Rate, three cents a word per month. Minimum charge $1.00 
electrotypes or illustrations; no display type. 


of the month preceding date of issue. 


_ _ Box numbers may be used and we will forward all replies. 
information about any advertiser using a box number. 


er month. No 
Cash with order. Forms close 20th 
We will not give 
Correspondents answering 


advertisements may specify that their replies shall not be forwarded to certain 


persons or firms—thus avoiding possible embarrassment. 


Original letters of 


reference, etc., should not be sent to unknown correspondents; copies will serve 


the same purpose. 


SITCATION WANTED 


GRADUATE ELECTRICAL ENGINEER, with 
8 years’ factory experience, wishes position, assist- 
ant superintendent or foreman. Can manage any 


nationality. Address BOX 128, care of THE 
ENGINEERING MAGAZINE, 140 Nassau St., 
New York. 1- 


FOR SALE 


FOR SALE—24’ x 42”—15” bore Belt Fly Wheel, 
eight arm, sectional, Allis-Chalmers make. Perfect 
condition. LOUISVILLE COTTON MILLS CO., 
Louisville, Ky. 6-2 


BOOKS 


FOR SALE—20 volumes Engineering Magazine. 
Vols. 2 to 22 inclusive, bound, 23 to 31 unbound. 
= H. C. MILLER, 1 Madison Avenue, New 
‘ork, 1- 


TILE FACTORY MANAGER tells how to elimi- 
nate dead expense; unnecessary fixed charges; 
friction and delays; useless men, methods and rec- 
ords; unnecessary time and material; interruptions, 
“waits,” and guesswork; too many handlings of 
work, etc., and how to arrive at exact cost of work 
done. Send for circular. THE ENGINEERING 
MAGAZINE, 140-142 Nassau St., New York. 


EVERY PRACTICAL ENGINEER should com- 
pile his own note book. Subscribe for Webber’s 
tables, printed on 4x7” sheets, for insert binders. 
Every engineering subject, 25 cts. per sheet, print- 
ed on both sides. Write for information to 
WILLIAM O. WEBBER, Consulting Engineer, 
452 Exchange Building, Boston, Mass. 12-8 


THE ENGINEERING INDEX ANNUAL for 
1907 en:braces all branches of engineering, and 
clearly indexes alphabetically by subject about 
9,000 important articles of permanent value which 
appeared during 1907 in about 250 engineering 
journals, transactions and proceedings. Complete 
in itself for the period covered. We undertake to 
supply the full text of every article indexed, in 
the original language, together with all accompany- 
ing illustrations, 450 pages, 9% by 7 inches, cloth 
binding, $2.00 prepaid. Sent on approval. THE 
ENGINEERING MAGAZINE, 140-142 Nassau St., 
New York, 


PROFIT-MAKING IN SHOP AND FACTORY 
MANAGEMENT, by Charles U. Carpenter, Presi- 
dent Herring-Hall-Marvin Safe Co. Profit-making 
management is a concise expression of the methods 
whith Mr. Carpenter has developed and which he 
constantly uses in his own practice. They have 
been tried and perfected under the stress of daily 
operation in the course of his experience as a 
supervisor, manager, head of the-labor department, 
and president, of various large manufacturing 
plants, notably the National Cash Register Com- 
pany and the Herring-Hall-Marvin Safe Company, 
of which latter concern he is now chief executive. 
146 pages, 6 by 8% inches, cloth binding, $2.00 
prepaid. THE ENGINEERING MAGAZINE, 140- 
142 Nassau St., New York. 
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ENGINEERING MISCELLANY 


MACHINERY ADVERTISING 


Advertising is only second in importance to the honest 
manufacture of your goods. Goods must be sold after they 
are manufactured, and advertising is acknowledged as the 
most potent factor in doing this. Write us your wants in 
the TRADE JOURNAL line, which is our specialty. 


Manufacturers’ Advertising Bureau 
237 Broadway, (Opp. Post Office) NEW YORK 


Benj. R. Po —_ The Pioneers in Trade Journal Advertising in the United States 
W. Hull Western, Mangr. Established 1877. Bank and Commercial References. 


WESTON 


Voltmeters, Ammeters, Ohmmeters, Galvanometers 


and Electrical Measuring Instruments 
FOR ALL PURPOSES 
WESTON ELECTRICAL INSTRUMENT CO. 


Main Office and Works: Waverly Park, NEWARK, N. 5. 
London Branch—Audrey House, Ely Place, Holborn. 


, France—E. H. Cadiot, 12 Rue St. Georges. Portable Galvanometer 
Berlin—EKuropean Weston Electrical Inst. Co., Ritterstrasse, No. 88. for B ridge Work 
New York Office, - 74 Cortlandt Street. 
LIDGERWOOD EXCAVATOR 


Mounted on roller bearing turntables. Can make — revolutions. Digs and deposits the load 
at any point within the circle. Reaches at one operation from ‘the bottom of the excavation to the top 
of the spoil bank. Operates equally well with orange peel, clam shell or scraper buckets. Three 
Swing hooms up to 90 feet long with 1%-yard scraper or 80 feet with 2-yard scraper. 


HOISTING ENGINES (STEAM AND ELECTRIC), CABLEWAYS, DERRICKS. 


More than 80,000 Steam and Electric Hoists in Use. Send for Catalogues. 
LIDGERWOOD MFG. CO. 96 Liberty St., New York 
CHICAGO PITTSBURG ATLANTA BOSTON 

CLEVELAND PHILADELPHIA SEATTLE LONDON, ENG. 


Please mention The Engineering Magazine when you write. 
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The hardest kind of 
work you have in your 
mill is just the kind of 
work this motor is built 
for, It is particularly 
adapted to screw downs, 
heavy ladle cranes and 
mill tables of all kinds. 


See Mill Motor Circular 1144 
Westinghouse Electric & Manufacturing Company 


Atlanta Boston Chicago Cleveland Denver Los Angeles New Orleans Philadelphia St. Louis San Francisco 
Baltimore Buffalo Cincinnati Dallas Detroit Minneapolis New York Pittsburgh Salt Lake City Seattle, Syracuse 
Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario. Mexico: G. & O. Braniff & Co., City of Mexico 


A Satisfactory 
Air Compressor 


must be one that can be relied upon to do 
its full duty, day in and day out, with prac- 
tically no attention, and this is one of the 
more important features embodied in the 
design of Westinghouse Compressors. An 
occasional cleaning and oiling being all that 
is required to keep them in daily operation in 
all kinds of severe, rough service. We make 
Belt, Motor and Steam-driven Compressors. 


See our Compressor Booklet No. 9001. © 


Steam-driven 
Compressor on Stand. 


The Westinghouse Air Brake Co., Pittsburg, Pa. 


New York Chicago St. Louis 
City Investing Building Railway Exchange Building 1932 North Broadway 
For Canada, Canadian Westinghouse Co., Ltd., Hamilton, Ontario 


Pleose mention The Engincering Magazine when you write. 
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POWER-PLANT EQUIPMENT 


Double-Flow Steam Turbines 


Made in sizes from 7,500 to 20,000 H. P. 


All the Good Qualities 


of our single-flow turbines are retained 
in our double-flow type, and they have 
in addition, valuable features especially 
adapting them to the extra-heavy service 
for which they are intended. 


They occupy less space. 
The blading is reduced. 
No balancing devices are required. 
Cover can be lifted independently. 


Ask nearest office for full particulars; 
also ask about our Exhaust Steam Tur- 
bines and Non-Condensing Turbines. 


The Westinghouse Machine Company 


Steam Turbines, Steam Engines, Gas Engines, Gas Producers, Storage Batteries and The Roney Stoker 
New York, 165 Broadway. Gacteeetl, Traction Bldg. St. Louis, Chemical Bldg. 


Boston, 131 Sta Atlanta, Candler Bldg. San Francisco, Hunt, Mirk & 
Cleveland, New “Engiand Bldg. Pittsburg, Westinghouse Bldg. Co. 
Chicago, 171 La Salle St. Philadelphia, Nor. Amer. Bldg. Denver, McPhee Bldg. 


Please mention The Engineering Magazine when you write. 
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FUEL GAS EQUIPMENT 


140 MORGAN GAS PRODUCERS 


for the 
World’s Largest Steel Plant. 


This is the largest contract forGas Producers 
ever awarded. Morgan Continuous Producers 
were the choice atter a thorough investigation 
by the United States Steel Corporation, includ- 
ing an inspection of the Lackawanna Steel 
plant, where most of the leadi 
makes of Gas Producers are in operation an 
where the world’s record for melting steel in 
Open Hearth Furnaces is being made with 
Morgan Producers. 

The Morgan Continuous Gas Producer often 
saves from 25 to 50 per cent. of the labor and 
fuel consumed in direct coal firing tor heating, 
og and melting operations in furnace or 

ilns, 

Estimates and plans adapted to your special 
work gladly furnished. 

Write for our new 52-page catalog telling 
about producer gas, 


MORGAN 
CONSTRUCTION 
COMPANY 


Office and Works: 
WORCESTER, MASS. 
European Office: 

52 Rue du Congres, Brussels 


PORTABLE TOOLS 


MANUFACTURERS OF 


| Special Tools for eager Repair Shops, Radius Planer 
| Attachment, Portable Milling Machines, Portable Fac- 
| ing Arms, Boring Bars for Lathe Work, Portable Cyl- 
' inder Boring Bars, Portable Valve Seat, Rotary Plan- 
ing Machine, Portable Crank Pin Turning Machine. 


Send for Our Latest Catalogue 


H. B. UNDERWOOD & COMPANY 
1027 Hamilton St., PENNA., U. 8. A. 


Cable Address, “Underw 
Codes Used: “Lieber’s,” Union.” 


THE INTERSTATE ENGINEERING COMPANY 
KALTENBACH & GRIESS, Engineers, Cleveland, Ohio Works: Bedford, Ohio 


Elevating, Conveying and Hoisting Machinery for Handling Coal, Ore and Ashes, 
Locomotive and Cantilever Cranes, Railroad Pile Drivers and Wrecking Cranes, 
Steel Building and Bridge Construction 


Please mention The Engineering Magazine when you write. 
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ELECTRICAL EQUIPMENT 


When you ask for ef- YOU WANT 
ficiency in Lighting for 1. Quality and Quantity 
your Machine Shops or — 2. Low Cost for Current 
Industrial Plants 3. Low Maintenance cost 


TYPE U, AUTOMAIIC LIGHTING—220 Volts D. C. Multiple. 


Cooper Hewitt Lamps 


WILL MEET THESE REQUIREMENTS 


Examine carefully the following figures taken June, 1908, 
from an Installation of forty (40) Type H Lamps used 
almost continuously 24 hours per day: 


CANDLE POWER - - - - = = = 12000 m. h. s. 
ENERGY - - - - 875 K. W. 
LIFE - - Avereg 7009 hrs., each Tube 
MAINTENANCE - - - - “Cost of Renewals, 1-20 of is cent per hour per Lamp 


Write for New Bulletins describing D. C. Lamps 
or New A.C. Automatic Lighting Lamp. 


COOPER HEWITT ELECTRIC CO. 


220 WEST 29th STREET, NEW YORK CITY 


Please mention The Engineering Magasine when you write. 
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LOCKERS 


We Manufacture 


Steel 
Clothes 
Lockers 


Not Bird 
Cages 


DURAND-STEEL LOCKER CO. 


CHICAGO, ILL., American Trust Bidg. 
NEW YORK, Vanderbilt Bidg. 


— £ 
Reduce the cost of pipe-threading to a minimum 
by installing 


SAUNDERS’ IMPROVED POWER AND HAND 
PIPE-THREADING AND CUTTING MACHINES 


Complete in all details, and are adapted to a very 
large range of work. Cut illustrates our No. 5 D 
Machine, Capacity, 1 to 6 inches. 

Catalogue fully describing these machines will be 
sent free on request. 


D. SAUNDERS’ SONS, Inc. 
YONKERS, N. Y., U.S. A. 
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The merits 


of the Morse Silent- 
Running High - Speed 
Chain appeal strongly 
to anyone interested 
in efficient power 
transmission. It ac- 
complishes results un- 
obtainable with either 
gear or belt drive. It 
is silent and operates 
at high speeds, it does 
not slip and operates 
on short centers. 


Catalogue No. 7 gives full particulars 


Morse Chain Co. 
Ithaca, N. Y. 


Licensees for Great Britain and Europe: 
The Westinghouse Brake Co., Ltd. 
82 York Road, Kings Cross, London, N. 


Please mention The Engineering Magazine when you write, 
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WHEEL| 


Manufacturers of 


ADAMITE 
BORUNDUM 
CORUNDUM 


AND 


EMERY WHEELS 


Emery Wheel 
Machinery 


Wheel with Hyde’s Pat. Safety Collar 


What’s the Use 


of experimenting with gears when 
you can get the ‘* Nuttall’’ cut 
or planed kind, without experiment- 
ing? We have a special rush 
department 


If in a hurry, wire us 


NUTTALL CO. 
Pittsburg, Pa. 


603-4 PARK 


PITTSBURGH, PA 


Anti-Friction Bearings 


Some factories lose as much as 50 
per cent. of the power developed in 
overcoming friction of bearings; or, 
twice as much coal as necessary. 

Wherever it is desired to reduce 
friction the Chapman Ball Bearing may 
be profitably installed. 

Is there something you manufacture 
that should be fitted with them? 


Our booklet tells how it’s done. 


Chapman Ball Bearing Co. 
40 Bristol St. Boston, Mass., U. S. A. 
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MACHINE-SHOP EQUIPMENT 


Now Is the Time to Equip with 
New Process Noiseless Pinions 


HERE are doubtless some places about 
every plant where the racket made by 
metal gears is a nuisance and the 

quiet running of New Process Noiseless 
Pinions would be a vast improvement. The 
pressure of business, however, for the past 
two years has kept most factory managers 
so busy that they have had no time to con- 
sider such refinements of their equipment. 
The present slackening in the rush should 
be taken advantage of to look into this mat- 
ter and to prepare to have the benefit of 
Noiseless Gearing during the busy times 
which are soon to come. We will be glad to 
send our descriptive catalog for the asking. 


The New Process Raw Hide Company 
SYRACUSE, N. Y. 


65 


Write for Estimates BALL BEARINGS 


High Grade Steel Balls 


Drop F orgings Thrust and Radial Ball 


Bearings for all purposes 


FORGE & MACHINE CO. " rovidence, R. I 


DETROIT, MICH. 
BEVEL GEARS 
im Cut theoretically correct. Special facili- 
BARNES 


ties for cutting Worm, Spiral and Inter- 
POSITIVE FEED DRILLS 


nal Wheels. 


HUGO BILGRAM 
MACHINISTS 
1221-35 Spring Garden St. 
PHILADELPHIA, PA. 


(HYATT ROLLER BEARINGS 
HYATT ROLLER BEARING CO. 


Newark, N. J. 


Please mention The Engineering Magazine when you write. 
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GEARS AND SMALL PARTS 


“BELL” 
STEAM HAMMERS 


ALL 
SIZES 


BUFFALO FOUNDRY & MACHINE CO, 
Buffalo, N. Y., U. S. A. 
Cable Address: BUFOUNDRY” 


SMALL GEARS 
AND SEGMENTS 


Where a fine, accurate 
gear or segment is 
required or absolute uniformity of the different 
parts is necessary, it can in no way be better 
secured than by the use of castings made by 
the FRANKLIN Die Cast process. 

Aside from the accuracy and uniformity 
of the work, the parts are smoothly finished, 
requiring no tooling. 


Write for booklet “A” and sample. 


H. H. FRANKLIN MFG. CO. 
201 S. GEDDES ST. SYRACUSE, N. Y. 


LAMSON 


PNEUMATIC TUBES 
for carrying mail, messages, orders, etc., 
between departments. 
AUTOMATIC CONVEYORS 
for transporting light merchandise any- 
where about works or within buildings. 
LAMSON CONSOLIDATED S. S. CO. 


BOSTON 


Ask for Booklet U. 
District offices in principal cities. 


MILLING on the planer 


The Farwell 
Miller can be 
attached to 
any planer 
and operated 
with vertical, 
horizontal or 
angular spin- 
dle. 


Four sizes. 
Catalog No. 56. 
THE 


ADAMS CO. 


Dubuque, Ia. 
U.S.A. 


Pipe Cutting 


Machinery 


THE COX & SONS CO. 


PHILADELPHIA OFFICE: 
215 Race Street 


MAIN OFFICE AND WORKS: 
Bridgeton, N. J. 
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The Greater 
The Economy 


The Greater 
The Dividends 


The Acme Automatic Multiple Spindle Sciew Machine 


IT’S THE FASTEST 1s accunare 


THE NATIONAL-ACME MANUFACTURING CO., Cleveland, Ohio. 
Branch Offices: NEW YORK, BOSTON, CHICAGO, ATLANTA 
General Foreign Reps. SCHUCHARDT & SCHUTTE—ALFRED H. SCHUTTE. 


GRAPHITE and BRONZE 


Bushings, Bearings and Washers 
REQUIRE NO OIL OR GREASE 


SendforOurNew Deserve GPaphite Lubricating Co. 


poten 6 Church St., Bound Brook, N. J., U.S. A. 


“WILLEY” 
Electrically Driven Breast Drill 


For drilling the many holes in castings and metals of all kind. Will save their 
cost in a short time. Fully described in our new catalogue. Send for it. 


JAS. CLARK, JR., ELECTRIC CO., Ine. 


| LOUISVILLF, KENTUCKY 


. HYDRAULIC RIVETERS.... 


PUNCHES, SHEARS, OPERATING VALVES. STEAM AND CENTRIFUGAL , 
PUMPING MACHINERY. MATHEWS FIRE HYDRANTS. GATE 
VALVES AND INDICATOR POSTS. CAST IRON PIPE. 


R.D. WOOD & CO., 400 Chestnut St., Philadelphia, Pa. 


Please mention The Engineering Magazine when you write. 


46 MACHINE-SHOP EQUIPMENT 
= 
4 
| 
| 
| 


MACHINE-SHOP EQUIPMENT 


“MATCHLESS 


RAW-HIDE PINIONS 


IS are SOUND —and SILENT 


HEAVY MACHINERY. 


DED 9 GEARING 


Yours wll be 
shipped in 24 Hours 
aft r receipt of your 


order. 


fNOLDED 


Our New Catalog 


MACHINERY(o WHITE LEAD.‘ FERTILIZER WORKS, 
GRAIN ELEVATORS.°*F LOURMILLS, BRASS COPPER 
TIN PLATE ROLLING MILLS CABLE.*'MARINE RAILWAYS 
POOLE-LEFFEL TURBINE WATER WHEELS f “GRANT'S TREATISE ON GEARS,” $1.00 
PHILADELPHIA GEAR works, INC. 
Geo. B. Grant, Pres. & M E. Philadelphia 


SCHWEKDTLE STAMP CO., 


STENCILS-B 
FL STAMPS& DIES —) 


BRIDGEPORT, CONN. 


Consult the Engineering 
Index in this number. 


THE GIANT KEYSEATER 


Made in eight sizes. Keyseats holes from 34 in. to 30 in. in diameter or 
larger and of any length. Pieces to be keyseated are chucked by the bore 
and the cutter is guided in agrooved post. The 
work is chucked and keyseat is cut quicker and 
more accurately than with any other machine. 


MITTS & MERRILL 
31 HOLDEN STREET 
SAGINAW, MICH. 


FOREIGN AGENTS 
W. BURTON, LONDON, ENGLAND 
HEINRICH DREYER BERL IN, G ERMANY and AUSTRIA 


J. E. CHABERT & CO. PARIS, FRANCE No. 2 Keyseater 


The O. K. Tool Holder System for Lathe, 
ba Shaper, Planer and Boring Mill Work 
‘ We can furnish this set of 13 High Speed Steel 
tools with 100 extra cutters for what you are 
now paying for 13 Solid Forged Tools. 
Let us send you a copy of our latest catalog. 
THE O. K. TOOL HOLDER CO., Shelton, Conn., U. S. A, 


Abolition of Grade Crossings in the City of New Bedford. WiLLIAM F. WILLIAMS. Boston Society of Civil 
Engineers. 


Some Causes Which Tend Toward The Fracture of Steel Rails: With Discussion. Illustrated. 


JAMES E. Howarp; Discussion by J. PARKER SNOW, HENRY FAy, GEORGE A. KIMBALL, HARRY M. 
STEWARD. Boston Society of Civil Engineers. 


JOURNAL OF THE ASSOCIATION OF ENGINEERING SOCIETIES, JULY, 1908 


30 Cents per Copy FRED. BROOKS, Secretary, 31 Milk St., Boston, Mass. $3.00 Per Annum 


Please mention The Engineering Magazine when you write. 


47 a 

*9 

| 

| 


MACHINE-SHOP EQUIPMENT 


PHILADELPHIA, PA. 


MODERN MACHINE TOOLS 


JIB AND 
TRAVELING 
CRANES 


SHAFTS, HANGERS, PULLEYS, COUPLINGS, Etc. 
Turntables for Railroad and Shop Use 


IMPROVED 
BOILER 
INJECTORS 


MODERN METHODS DEMAND 


STEEL LOCKERS 


OUR LOCKERS 
THROUGH YEARS 
OF ACTUAL 
SERVICE HAVE 
PROVED THEIR 
TIME AND MONEY 
SAVING QUALITIES. 
HONESTLY BUILT 
WITHOUT 
SKIMPING SIZE 
OR MATERIAL. 
THEY GIVE 
PERFECT 
SATISFACTION. 
WRITE US FOR 
FULL SPECIFI- 
CATIONS AND 

COST. 


MERRITT & CO. 
1020 RIDGE AVE. 
PHILADELPHIA 
ALSO MANUFACTURERS oF 


Sree. Suetvine axp 
Equipment. 


Improved 
Pipe Machines 


HE E. C. & B. line of pipe-cutting 

and threading machines, manu- 
factured by Crane Co., are unsurpassed 
for durability and rapidity and economy 
of operation. These machines are sub- 
stantially and compactly built, and pos- 
sess exclusive devices which greatly fa- 
cilitate the handling of pipe. 

Send for our special catalogue 

of Pipe Machines. 


CRANE CO. 


CHICAGO 


ESTABLISHED (85S 


The Helwig Pneumatic Hammer 


ts shortest; lightest ia weight. 


Most powerful. Has least vibra- 

tion. Most comfortable to use. 

Must be tried to be appreciated. 
Send for Catalog. 


HELWIG MFG. CO. 
ST. PAUL, MINN. 


Please mention The Engineering Magazine when ‘you write. 


48 
— 
2 

‘a | 

| 

2 | | | | 


MACHINE-SHOP EQUIPMENT 49 


“AMERICAN” LATHES 


With DOUBLE BACK GEARS and 3-STEP CONE 
Extra Gear 


Extra Wide 


Ratio Belt Face 
Wide Range 
of 


Speeds 


Heavy Feeds 


14 in. to 36 in. swing. 


THE “ALL AROUND” LATHE 


Equipped with Quick Change Mechanism for Feeding and Screw Culting 
POWERFUL ACCURATE SIMPLE DURABLE 


WRITE FOR CATALOG 


THE AMERICAN TOOL WORKS COMPANY 


LATHES PLANERS SHAPERS RADIAL DRILLS 


Our No. 3 Improved Variety Saw 


will do a great variety 
of work in a first-class 
manner, such as 


Rip, Cross-Cut, 
Bore, 
Bevel Saw, 
Crop, Groove, Mitre, 
Etc. 


We claim special merit 
for this machine, be- 
cause of its ease and 
quickness of adjust- 
ment and accurate work. 


Write for large illustra- 
tion and full description 
of this tool. 

Sheet No. 2-R. 


No. 3 IMPROVED VARIETY SAW 


J. A. FAY & EGAN CO., 212-232 W. Front Street, Cincinnati, Ohio 


Please mention The Engineering Magazine when you write. 
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50 MACHINE-SHOP EQUIPMENT 


THE FLAT TURRET LATHE 


Now built in two sizes furnished with outfits for either bar or chucking work 
3x 3G6--14 inch Swing 


JONES & LAMSON MACHINE CO. 
LIEBER’S CODE USED. 


FRANCE AND Spain: Ph. Bonvillain, 6, Rue Blanche, 6, Paris, France. 
Grruany, Betcrum, HOLLAND, SWITZERLAND AND AustrIA-HuNGARY: Kovemann, Charlotten- 
strasse, 112 Dusseldorf, Germany. For Itaty: Adler Eisenschitz, Milan. 


CURTIS SINGLE BEAM CRANES FOR DRAWING INSTRUMERTS: 


Vato. ACTENEDER & SONS, 
RIOGE AVE., PHILADELPMIA! 


Large Factor of Safety A bi e 
Trolley with Self Equalizing Frame utomo ilism. 
Crane and Trolley Wheels Large in Diameter 
and Bushed with Roller Bearings 


Curtis Air Hoists Leading articles from lead- 

Curtis Automatic Belt Driven Compressors 
Pneumatic Elevators ing engineering fournals 
Curtis Roller Bearing Trollies record progress in Motor 
CURTIS & CO., MFG. CO., St. Louis, Mo. Vehicles. See the Engt- 

OPERATORS OF THE ST. LOUIS STEEL FOUNDRY 

New York Office, A. E. HOERMANN, M. E. neering Index in this 
Hudson Terminal, No. 30 Church St., Room 530 magasine. 


Agent, A. BALDINI & CO., Pontedera, Italy 


JESSOP’S High Speed Air Hardening Steel Accomplishes Mar- 
velous Work. Indispensable in Up-To-Date Shops. 


. JESSOP & SONS, L'd 91 JOHN STREET, NEW YORK 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 


Grinding 
Dont’s 


A booklet full of “Dont's” for all who grind 
—valuable points on grinding—will be sent 
to you. Send your address. Also a book- 
let “Grinding vs. Cutting” if you wish it. 


Norton Grinding 
Wheels aze made 
of Alundum 


Norton Company, 
Worcester, Mass., U. S. A. 


New York 
Chicago 


Niagara Falls F-48e. 


Grinding Axles on a 12”x96” Landis Grinder 


” 


2 


a 


TWO BEARINGS GROUND 
jy” dia. removed; Limit variation .0005” 


GRINDING TIME, 20 MINUTES 
LANDIS TOOL COMPANY, WAYNESBORO, PA. 


THE STOW FLEXIBLE SHAFT 


takes the machine to the job. Very often it's much cheaper to do this than 
to try to mount big work on a drill press or grinder. Used with electric, 


steam or pneumatic motors, it saves time and money. 
Our illustrated catalog free on request. 


STOW FLEXIBLE SHAFT CO., Philadelphia, Pa. 


SEE THE lhe Engineering Index in this Magazine now indexes the engineering 
journals in Spanish and Italian, as well as in English, French and German. 
INDEX {| he progressive engineer can no longer get along without it. 


Please mention The Engineering Magazine when you write. 
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RENOLD 
SILENT 
CHAIN 


guarantees economy in 
space and power, and 
increased efficiency in 
all dependent machinery 


Booklet “H” and Bulletins 
50-52-57-58 upon request. 


LiINK-BELT 
COMPANY 


CHICAGO 


PHILADELPHIA INDIANAPOLIS 


NEW YORK, 299 Broadway PITTSBURGH, 1501 Park Bldg. 
BOSTON, S4 State Street ST. LOUIS, Missouri Trust Bldg. 
BUFFALO, 601 Ellicott Square SEATTLE, "440 New York Block 


MACHINE-SHOP 


EQUIPMENT 


WANTED 


If you have any small 
metal parts or devices to be 
made or machined, or a 
good automobile accessory, 
or appliance, we would like 
to hear from you. 

We have well equipped 
shops, give special attention 
to stamping and automatic 
screw machine work, and 
for twenty years have made 
machinery parts and auto- 
mobile accessories which in- 
volve extreme accuracy and 
are the leaders of their kind. 


Having just doubled our 
plant, we can do quick con- 
tract work or take on a new 
line. 

We prefer devices already 
in use and will guarantee 
the accuracy of our work. 
Not interested in patented 
ideas unless they have made 
good by actual service. 


“ D ” care 


THE ENGINEERING MAGAZINE 


140 Nassau St., New York 
30 


Please mention The Enginecring Magazine when you write. 
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FOUNDRY EQUIPMENT 53 


When the 


Largest Foundries in America 


continually specify No. 702 on their 
orders—will use nothing but 


Ptumbage 


They must have good reasons for 
it. Let us send you a sample 
of a really first-class plumbago. 


The 8S. Obermayer Co. 


CINCINNATI CHICAGO PITTSBURG 
Canadian Agents: 
The Dominion Foundry Supply Co. 
Toronto and Montreal 


CASTINGS 
ica for the manufacture of 

The turbine cylinders for the Locomotive, Stationary, Dry 

steamships " Yale" and " Har- Back and 

vard " were cast and machined 

by us. : : : : MODERN 
NoWork Too Large orToo Heavy MARINE 

For Us. BOILERS 

Send us your blue prints for es- Penstocks and Pipe Lines 

timates on castings for building 

work and special machinery— Heavy Plate Work 

anything in special machinery, 

or high class work. : a Specialty ; 
Lake Erie Engineering Works {| LAKE ERIE BOILER WORKS ’ 

BUFFALO, N. Y. BUFFALO, N. Y. 


Please mention The Engineering Magazine when you write. 
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FOUNDRY 


EQUIPMENT 


IT’S WASTED ECONOMY. 


To risk the hardening of High Speed Tools ina furnace you have to 
“keep guessing’’ as to what the outcome will be. High Speed Tools re- 
quire High Grade methods, Use 
machines adapted to the requirements of the modern steels. No over- 
heating, cracking, warping, scaling or distorting. We build machines 
in many shapes, Our Catalogue 

This is 


ts of the new alloy steel will find our 


shows them all, 


CYLINDRICAL HARDENING FURNACE NO. 12. 


For hardening Reamers, Taps, Drills, etc, Thoroughly described in 
“Supplement 2, 


American Gas Furnace Company, 


23 John Street 


NEW YORK 


2200 WASHINGTON AVENUE, PHI Mo OD, 


ELEPHANT BRAND Drone 
_INGOTS, CASTINGS, WIRE, RODS, SHEETS. | 


— DELTA METAL — 


CASTINGS, STAMPINGS ano FORGIN s 
REG. U. S. PAT. OFF. ORIGINAL ano SOLE Makers In THE U. S. 


HERAEUS Le CHATELIER 


PYROMETER 


For absolute control of all kinds of heat 
—measurements up to 1,600 deg. Celsius 
or 2,920 degrees Fahrenheit. EXACT, 
DURABLE, Easy to Understand and 
to Handle. 


HERAEUS PATENTED 
ELECTRICAL FURNACES 
for 
LABORATORY AND EXPERIMENTAL USE. 
FUSED SILICA WARE OF EVERY 

DESCRIPTION AT MODERATE PRICES. 

HERAEUS PATENTED FUSED QUARTZ 
GLASS ARTICLES OF EVERY DESCRIPTION. 


This Heraeus Patented Fused Quartz Glass 
is not affected by 7 changes of temperature, 
whatsoever, and the coefficient of expansion is 
only 1-17 that of platinum. 

It is of the utmost importance for all pur- 
poses where the above qualities are essential. 


Write for information. 
Pamphlets and References on application. 


CHARLES ENGELHARD 
32 Cortlandt St. New York 


THE CHICAGO & 


They can’t 


rot or get out of line. They are another 
illustration that 


“THE ONLY WAY” 


isever mindfal of the safety and comfort of its patrons. 
Perfect passenger service between CHICAGO, ST. LOUIS, 


KANSAS CITY and points beyond. 


GEORGE J. CHARLTON, 
General Passenger Agent, Chicago, IIL. 


Piease mention The Engineering Magazine when you write. 
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POWER-PLANT EQUIPMENT 


IDEAL for other purposes 


The “Ideal” has made its reputation as an Electric-Light 
Engine; but the qualities which have made it so pre-eminent in this 
field, are just as essential in a general-purpose engine. Economy, 
Perfect Regulation and Simplicity ought to be the common virtues 
of every engine. 

Simple and compound, 10 — 500 horse power. 


IDEAL ENGINE WORKS, 
A. L. IDE & SONS, 
Springfield, 11. 
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They run so true and steady that a silver dollar 
will stand balanced upon the cylinder under test. 


Please mention The Enginecring Magazine when you write. 
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56 POWER-PLANT EQUIPMENT 


This horizontal automatic self- 


oiling engine, direct connected to 


generator, was purchased by the 


STATE OF NEW YORK 


and used in one of its public in- 
stitutions. 

Troy engines are built in one 
class only,—that which is accept- 
able on specifications of national, 
state and city governments, and 
therefore desirable for all kinds of “Only penny Engines. Good Engines 
service. Only.’ 


TROY ENGINES MACHINE 


VERTICAL—HORIZONTAL—AUTOMATIC— 
THROTTLING 2-65 H.P. 


CURLEY 


Gas Power Plants 


Using producer gas, 75 to 350 H.P, 
Using natural and blast furnace gas, 
85 to 2500 H.P. 

Read what customers 
write us: 


“Starts always on the first 


“Voltmeter of 60-cycle al- 
ternator does not vary 
either way” 

“Consider it just as stable 
and reliable as any steam 
engine made” 

F ] Oil 4 No electricignition. No gasoline. No explosions. 

CATALOG 81 OVER 5300 H.P. SUPPLIED TO ONE CUSTOMER 


ot ow ICE, MAGHINES 


DE LA VERGNE 
MACHINE CO. 


FOOT EAST 136rn STREET 


| NEW YORK PHILADELPHIA 


Picase mention The Engineering Magazine when you write. 
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The function of this filter is to pre- 
vent oil getting into your boilers, and 
is used wherever a condenser is used. 

It is extensively used both on land 
and sea. 


Send for illustrated circular giving 
details and list of principal users. 


ROSS VALVE MFG. CO. 


TROY, N. Y. 


THE BALL ENGINE CO. 
ERIE, PA. 


THE BUSY ENGINEER 
will save time by reading the 


ENGINEERING INDEX. 


THE ENGINE FOR 
DRIVING ALTERNATORS 


HERE two alternating current 
electrical generators are run in 
parallel, their efficiency and 

regulation depends upon other things 
than the generators themselves. If the 
two generators are driven by engines 
of different types, or even by two ordi- 
nary engines of the same size and type, 
but with the pistons not moving in uni- 
son, cross-currents are set up, which 
waste power, reduce the capacity of the 
generator and interfere with the volt- 
age regulation. 

The desirable condition, therefore, in 
alternator driving is to have the turn- 
ing moment of the prime mover abso- 
lutely uniform throughout a revolution. 
This can be attained, together with per- 
fect conditions for balancing and high 
steam economy and in the least possible 
space, by setting the cylinders at right 
angles, so that the greatest effort of the 
one occurs at the time of the least 
effort of the other, resulting in a 
practically uniform turning moment 
throughout the revolution. 

This is one of the advantages of the 
American-Ball Compound Engine. Other 
advantages realized at the same time 
are smooth, quiet running, small foun- 
dations and floor space and excellent 
regulation. 

Write for our Treatise on Com- 
pounds. 


AMERICAN ENGINE CO. 


43 RARITAN AVENUE, BOUND BROOK, N. J. 


Please mention The Enginecring Magazine when you write. 
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For Isolated Power Plants 


our direct connected engines and generators are unequaled, 
as they require a minimum of care, repairs, steam and oil. 
Send us your specifications and ask for bulletins. 


Ridgway Dynamo & Engine Company 


RIDGWAY, PENNSYLVANIA, U. S. A. 


To the POWER-PLANT Men Seeking Results 


There is a notable tendency in present day steam practice toward better results 
from the steam producers and the steam users. With the high cost of fuel and 
labor in every section, the most plausible source of saving would seem in select- 
ing apparatus designed to operate at an efficiency well above the average power 
producing plant. 


FLEMING-HARRISBURG ENGINES 


have shown by actual test their capacity to produce a gratifying economy in the 
consumption of coal, water and oil. Our BULLETIN No. 10 fully tells the 
story. Again, economical boiler performance is largely a question of operation 
and firing, and the points of Engineering involved in the Stoker and Furnace 
design contribute largely toward a general increase of boiler efficiency of at 
least 20%. 


THE ROSS MECHANICAL STOKER 


is designed to give just such results and has demonstrated its capacity to realize 
in practice the complete and smokeless combustion of soft coal. Our BUL- 
LETIN No. 20 describes and illustrates this equipment. 


HARRISBURG FOUNDRY and MACHINE WORKS 
HARRISBURG, PA., U. S. A. 


Please inention The Engineering Magazine when you write. 
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DU BOIS 
GAS | 
ENGINES 


Types for General and Electric Service 
SIZES 5 TO 375 H.P. 


PRODUCER GAS PLANTS 


A line of Gas Power Engines of the most improved design. Highest 
fuel economy. Close regulation for the most exacting work. Sim- 
plicity and durability of construction, which insures minimum operating 
and maintenance expense. 

Write for catalog “L-7.” 


SOUTHWARK FOUNDRY & MACHINE COMPANY 


PHILADELPHIA, PA. 


Our type of BLOWING ENGINES for Blast Furnaces and Bessemer 
Steel Works is largely used in the United States and Europe. 

Built of vertical and horizontal pattern; simple and compound steam 
ends; and air cylinders fitted with our patented grid-iron valves which makes 
it possible to operate at higher speeds than with the usual form of air valve. 

Catalogue upon application. 


MIETZ & WEISS 
FUEL OIL ENGINES 


Generator Sets, Pumps, Air Compressors, 
Hoists, Marine Engines 
Over 50,000 H. P. in Operation 
Built in Sizes 2—200 H. P. Close Regulation, Safe and Reliable 
SEND FOR CATALOGUE 


AUGUST TIETZ, 128-138 Mott St., N. Y. 


Please mention The Engineering Magazine when you write. 
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Cheap Power 


The Crescent Oil Engine will 
produce a h.p. hour at 4-1oths 
of a cent, and a kilowatt hour at 
6-10ths of a cent, with fuel oil 
at 4 cents a gallon—the cheap- 
est engine power known. 


It is easy to start and operate— 
no batteries or spark devices. 
Absolute control without heavy 
fly wheel. Makes a successful 
electric light without cycle beat. 


Write for full information. 


The first successful two-cycle 
fuel oil engine 


Samuel L. Moore & Sons Corporation 


ELIZABETHPORT, NEW JERSEY 


WARREN 
GAS 
ENGINES 


Vertical and Horizontal 
Types 
Up to 700 H.P. 
DESIGNED FOR 
ELECTRIC 


SERVICE 
STRUTHERS-WELLS COMPANY, warrEN, PENNA. 


New York Office, 26 Cortlandt St. Pittsburg Office, 310 House Bldg. 


can prove 28% thermal efficiency, as compared with steam. 
Foos Producer Gas Engines will save 50 to 75% of the fuel bill 
and pay for themselves in one to three years. Twenty-one 
year’s experieuce has made the Foos an absolutely reliable 
engine. Ask for Catalogue No. 54. 


The Foos Gas Engine Co., Springfield, O. 


GAS ENGINES 


Please mention The Engineering Magazine when you write. 
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TUBE BOLLERS 


Boiler Requirements 


HE requirements of a Boiler for elec- 
trical and other high duty work, in 
connection with modern triple and 

quadruple expansion, and compound engines, 
are: 

First—Safety with high pressures that are 
necessary with the above designs of engines. 
High pressure is necessary for high economy. 

Second—The highest possible economy, in 
fuel consumption which is the greatest item 
of cost, in the operation of steam power 
plants. 

Third—The ability of a Boiler to work with 
economy when forced beyond its rated ca- 
pacity. 

This Loiler meets the above requirements, and special provision is 
made for expansion and contraction. 


Built in units ranging from 100 to 500 horse power 


OIL WELL SUPPLY COMPANY 


PITTSBURGH,PA. BOILER DEPT. OSWEGO, NY. 


BOILERS 


LOCOMOTIVE 
HORIZONTAL 
AND 


= VERTICAL TUBULAR 


MANUFACTURED BY 


SAMUEL SMITH & SON CO., PATERSON, N. J. 


P, MORRIS COMPANY 
PHILADELPHIA, PA. 
STEAM AND HYDRAULIC TURBINES OF SPECIAL DESIGN 
CENTRIFUGAL PUMPING MACHINERY 
SPECIAL HEAVY MACHINERY 
LAND AND MARINE BOILERS. BRASS AND BRONZE CASTINGS 
IRON CASTINGS UP TO 50 TONS 


Please mention The Engineering Magazine when you write. 


61 
| 
a 
4 
| 
| 


62 POWER-PLANT EQUIPMENT 


THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Water Tube Steam Boilers 
STEAM SUPERHEATERS MECHANICAL STOKERS 
Works: BARBERTON, OHIO BAYONNE, N. J. 


BRANCH OFFICES 


BOSTON, Delta PHILADELPHIA, Ne wth iy. SAN FRANCISCO, 99 First Street 

PITTSBURGH, Fa s De yu = Bat. Bank Bldg. NEW ORLEANS, 533 Barc > ire DENVER, 435 Seventeenth _ 

SALT LAKE CITY, ‘ita CHICAGO, Ma rette ATL. ANTA, GA., Candler Bld 

CLEVELAND, New “ey “Bldg MEXICO CITY, 7 Avenida Juarez HAVANA CU BA, 116% Calle de Py Habana 
CINCINNATI, O., Tractic 


w En 
Los ANGELES, Tr ast 


THE IMPROVED ROOT WATER TUBE BOILER 


is helping in the work of building 
THE PANAMA CANAL 


Boilers erected at Colon 
We build boilers cased in iron for min- 
ing purposes, sectioned for muleback 


ABENDROTH & ROOT MANUFACTURING CO. 


Branches: Works: 
New York, Pittsburg, Chicago NEWBURGH, N. Y. 


ENGINEERING INDEX 


YEARS 


OF 


ENGINEERING DEVELOPMENT 


CIVIL ENGINEERING 
ELECTRICITY 
GAS WORKS 
INDUSTRIAL ECONOMICS 
MARINE AND NAVY 
MECHANICAL MINING AND METALLURGY 
RAILWAYS AND TRAMWAYS 


40,000 INDEX NOTES 


SEND FOR FREE SPECIMEN PAGES 


THE ENGINEERING MAGAZINE 
140-142 NASSAU STREET, NEW YORK. 


Please mention The Engineering Magazine when you write. 
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The Wickes Boiler 


VERTICAL WATER TUBE 
A Commercial Successful Boiler 


1. All homogeneous steel construction. 
2. High furnace temperature ; gases scrub heating sur- 
faces completely, closely confined and with long 
travel. 
. Absolutely dry steam delivered. 
Two manholes open the boiler—is completely acces- 
sible for cleaning. 
5. Simple, perfect water circulation, hence low cost of 
maintenance. 


Ask for our pamphlet. 


The Wickes Boiler Company 
Saginaw, Michigan 
Main Office and Works, Saginaw, Mich., U.S. A. 


BRANCH OFFICES 
CHICAGO, 1139 American Trust Bldg. 
PITTSBURG, 1216 Empire Bldg. 
DETROIT, 1116 Penobscot Bldg. 
BIRMINGHAM, ALA., 603 Brown-Marx Bldg. 
NEw YorkK, 1411 West St. Bldg., West & Cedar Sts. 


WATER T 


BOIL RS 


TYPE OF CONSTRUCTION MANU- 
FACTURED ONLY THE 


HEINE SAFETY BOILER 


THE ORIGINAL OF ue ALL STEEL 


1876 1908 


THE FIDELITY AND CASUALTY CO., new’ york 


GEORGE F. SEWARD, President. ROBERT J. HILLAS, Vice-President and Secretary 


Fidelity Bonds Health Fly.Wheel 
Employers’ Liability Steam Boiler Burglary 
Personal Accident Elevator Plate Glass 
In its Fidelity, Boiler, Elevator, and Fly-Wheel lines careful inspections are made by experts 


vhe Company Grants Insurances 
as Follows: 


Please mention The ‘Lingineering Magazine when you write. 
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EXHAUST | INLET EXHAUST OUTLET 
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Losing Money 


While You’re Waiting 


Your exhaust steam has a money value 
to you as definite as gold coin. Every day Lae 
you let exhaust steam go to waste, you Dl kes water 
lose money. 


THE OTIS TUBULAR FEED 


WEAR Nag 
wry 


WATER HEATER AND PURIFIER 


will save this money for you. It will 
utilize your exhaust steam to— 


1 Add 210-212° to feed water before it 
enters the boiler— 

2 Purify the water and prevent scale— 

3 Separate the oil from the exhaust. 


The Otis device costs little to install, and it pays 
continuous dividends. You ought to know about it, 
anyway. Our catalog tells 


THE STEWART HEATER CO. 
218 NORFOLK AVE. _BUFFALO,N. Y., U.S. A. 


the loop the loop idea which is 


Centrifugal Forces, ied he 


wout” Cast Iron ve Heads, Steam and Oil Separators, is abso- 
lutely irresistible. The heavy particles of water and oil 
simply have to part company with the lighter steam 
which flows directly on without loss of pressure. 
ALSO MANUFACTURERS OF “ SWARTWOUT" GRAVITY CLOSING VENTILATORS 


The Ohio Blower Co., Cleveland, O. 


. STANDARD ENGINEERING CO., TORONTO, ONT. 


nor High Pressure Fittings: and Flanges 


JOINT 
FLANGE (FOLLY PATENT’S) 


| JOINT COMPANY, 310 E 47th St, New York City 
THE BARTLETT WATER SOFTENER 


A CONTINUOUS AND AUTOMATIC SYSTEM | 
: MANUFACTURED BY | 


NORTHERN WATER SOFTENER CO. 


MADISON, WIS. 


Please mention The Engineering Magazine when you write. 
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Our Publications 

Tell 

How, 

Why, 

4 
Where 430.4 


POCKET CATALOG 


The second edition of our 
will be ready Sept. Ist. 


It 
Saves 
Money 
For 

Its Many Users 


Please mention The Engineering Magazine when you write. 
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EQUIPMENT 


POWELL 


WHITE STAR 


VALVE 


with Reversible and Renewable 
Disc and Renewal Nickel Bronze 
Seat. Patented 1906 


E. VERY High 

Pressure Power 
Plant should be 
equipped with a 
Back Pressure and 
Regulating Valve. 


THE 
HOCHFELDT 
ECLIPSE 


Back Pressure and 


HUGHSON 


Regulating 


ECLIPSE 


Are the Best. 


Send for a complete cata- 
logue of our Steam Specialties. 
We have a sketch showing a com- 
plete Power Plant equipped with our 
Specialties in position, Ask for it. 


THE JOHN DAVIS CO., Chicago 


REPRESENTATIVES 


W. G. Ruggles Co., 54 High St., Boston 
das. H. Pearson, 122 Centre St., N. Y. 

J. A. Roe Co., Detroit, Mich. 

Central Supply Co., Indianapolis 
Western Valve Co., St. Louis 
Lees-Williams Co., Pittsburg 

The Rolph Co., San Francisco 

Robt. B.Orr Engineering Co.,Kansas City 
A. M. Lockett Co., New Orleans 


The original in design and the best and 
most practical with renewable parts that 


SMOKELESS AUTOMATIC 


GREEN 
TRAVELING LINK 
GRATES 


MANUFACTURED BY 


GREEN ENGINEERING COMPANY 


Commercial Nat. Bank Building, Chicago, III. 


OVER 500,000 H. P. IN USE 


GOLD MEDAL Awarded Louisiana Purchase 
Exposition, 19 


GENERAL FOUNDRY WORK A SPECIALTY 


LABOR SAVING 


has stood the test of time. 


Whether you use it for the control 
of steam, water, gas or air it will give 
satisfactory service and be found the 
most economical valve in use as when 
the parts are worn out they can be re- 
newed at small expense. 


TheWm. Powell Co. 


CINCINNATI, OHIO 


NEW YORK, 254 Canal 
PHILADELPHIA, 518 Arch St. 
BOSTON, 239-45 Causeway St. 


Advance wW:ter Purifier 


A protective device which prevents 


the formation of scale in boilers 


F. E. Keyes & Street 


COOLING TOWERS 


Fan and Natural Draft 


GEORGE J. STOCKER 
ST. LOUIS, MO. 


WRITE FOR CATALOGUE 


Please mention The Engineering 


Magazine when you write. 
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GOOd Fan Engineering Pays 


We supply the engineering that goes with 
Green Hleating and Ventilating, Drying and 
Mechanical Draft Apparatus, Economizers, 
Heaters, Ete., whenever required. 

Tell us what subject you are interested in 
and ask for our Treatise ‘‘R’’ on Fans, Blow- 
ers, Exhausters, or our recently issued Book 
of the Economizer ‘106 E G.” 


The Green Fuel Economizer Co., 
Matteawan, N. Y. 
New York City, Boston, Chicago, Atlanta, San Francisco, 
Los Angeles, Seattle, Salt Lake City, Montreal. 
Engineers: Builders of Green's Fuel Economiz- 
ers, Fans. Blowers and Exhausters, Steam Air 
Heater Coils, Waste Heat Air Heaters, Mechan- 
ical Draft, Heating and Ventilating and Drying 
Apparatus, Draft Dampers and Engines, 
189 


IMPORTANT NOTICE 


We, THE AMERICAN BLOWER COM- 
PANY, build no fan or blower Blast Wheel 
which is Standard for all purposes and con- 
ditions. We have used the much advertised 
Multi-Vane type of wheel for certain purgoses, 
for a number of years. 

We are continually running costly tests of 
“ABC” apparatus, in comparison with every 
known make of Fans and Blowers on the market. 

When we discover any type of “POWER 
SAVING ” or “‘ MORE EFFICIENT " wheel 
than the “ABC " manufactured and recommended 
for the same purpose, we will send any Engineer 
filing application for same —the results of our tests 
—Send in your name now, 


AMERICAN BLOWER COMPANY 
DETROIT, MICH. 
Chicago 141 B’ way, New York London 


ENGINEERS AND MANUFACTURERS 
THE “ABC” SYSTEM 


Heating, Ventilating, Drying, Cooling, Mechani- 
cal Draft a 


“ABC” SELF-OILING ENGINES 


Please mention The Engirecring Magazine when you write. 


The Sturtevant 
Economizer 


For Working Pressure Up to 
300 Pounds 


ALL JOINTS 
METAL-TO-METAL 


The SYMBOL of 


DURABILITY 


TAPER 
TAL-TO-METAL 
JOINT 
NO RUSTING 


Ask for Bulletin No. 102. 


B. F. STURTEVANT CO. 
Boston, Mass. 


General Office and Works 
Hyde Park, Mass. 

NEW YORK _ PHILADELPHIA 
CINCINNATI LONDON 
Designers and Builders of Heating, Ven- 
tilating, Drying and Mechanical Draft 
Apparatus: Fan Blowers and Exhausters, 
Rotary Blowers and Exhausters; Steam 
Engines, Electric Motors and Generating 
Sets; Pneumatic Separators, Fuel Econo- 
mizers, Forges, Exhaust Heads, Steam 
Traps, Steam Turbines, ete. 
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21% 


Increase in Av- 
erage Monthly 
Engine Mileage 


as the result of installing Kennicotts; this 
performance is on record. In another 
instance, the number of engines “ Dying” 
on the road was reduced from eighty to 
three per month. The reduction of 
Mechanical Expense in one case ex- 
ceeded $100,000 for first six months’ 
period. If concerned with the problem 
of supplying — 


Soft Water 


your investigations will 


begin and end with the 


Kennicott 


The sum total of the subject is— 
Kennicott. Write us for official statis- 
tics of results obtained by leading Rail- 
roads. Important data sent on request. 


Kennicott Water 


Softener Company 
Chicago Heights, Illinois 


THE BEST 
FEED WATER HEATER 


The economy of Feed Water 
Heaters is unquestioned, but there 
are degrees of economy-and 


THE NATIONAL 


is the most eco- 
“ nomical Heater 
made—requires 
the least space— 
more efficient— 
lowest in price. 


Our record: 
2,500,000 
horse power in 
daily use. 
Booklet on re- 
quest. 
THE NATIONAL PIPE BENDING CO. 
72 River Street, New Haven, Conn., U.S. A. 


Meets practically 

all requirements 

of Right Angle 
Driving 


ASHBURNHAM, MASS. 
NEW YORK CITY: 40 Murray Street 
LONDON, C.: 8 White St., Moorfields 


: No. 1 Rue Delambre, Cable : 


LINDSTROM'S 
CORLISS VALVE 
STEAM 
TRAP. 


Tilustrated 
Catalogue free. 


JOHN T. LINDSTROM, 
ALLENTOWN, PA. 


218 South 3rd St. 


Please mention The Engineering Magazine when you write. 
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Have You Kept Up 
With Modern 
Practice? 


The necessity for high speeds, 
sudden stops and quick starts is 
replacing gears with friction 
transmission on high-grade ma- 
chinery. 


. ROCKWOOD 
PAPER FRICTIONS 


Are the most efficient of all. It 
is essential that you understand 
this interesting subject and its 
proper application in designing 
machinery. Our booklet, “Fric- 
tion Transmission,” is an engi- 
neering treatise. Sent Free on 
Request to those who state oc- 
cupation and firm connected 
with. 


The Rockwood Mfg. Co. 
1901 English Avenue 
Indianapolis, Ind., U. S. A. 


Please mention The Engineering Magazine when you write. 


COCHRANE HEATER 


YOU 


Are thinking of making any change 
in your plant, 

Are short of steam during rush 
hours, 

Would like to have the equivalent 
of a spare or reserve boiler, 
Would like to reduce your water 

bills, 

Find scale in the boilers, 

Would like to use condensation from 
surface condensers as_ boiler 
feed, 

Wish to use exhaust steam for heat- 
ing or drying, 

Use large quantities of hot water, 

Are troubled with moisture entering 
engines or turbines from steam 
mains, 

Would be interested in a coal saving 
of 16%, 

Would like your feed water to enter 
the boilers always at 210° F., 
Would like to combine your Feed- 
Water Heater, independent oil 
separator, return and muffle tank 
all in one simple apparatus, thus 
saving a lot of valves and con- 

nections,— 

Then write us about your condi- 
tions and let us figure out for 
you what we can accomplish 
with Cochrane Feed - Water 
Heaters and Cochrane Separa- 
tors. 

You may have read some of the 
Cochrane advertisements and 
may know in a general way 
what is claimed for the Coch- 
rane Heaters and Separators, 
but have you ever figured out, or 
had figured out, just what they 
would accomplish in saving coal 
in your own plant? 


HARRISON SAFETY BOILER WORKS 
3138 N 17th Street, Philadelphia, Pa. 
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POWER-PLANT EQUIPMENT 
“GET THE AMERICAN” 


Do Not Hesitate. ‘ It will be to your PROFIT to order 
GAUGES, INDICATORS, POP OR RELIEF VALVES 
From THE OLDEST and LARGEST manufacturers in the world 


AMERICAN STEAM GAUGE AND VALVE MFG. CO. 


BOSTON, MASS. 


The McDaniel Improved Steam Trap 


DISCHARGES CONTINUOUSLY AND NEVER BLOWS STEam®. 
MADE EXTRA HEAVY FOR HIGH PRESSURE. 
We also manufacture Reducing Valves, Exhaust Pipe Heads, Sepa 
rators for Live and Exhaust Steam, Blow Off Valves, Rellef Valves, 
Ejectors, Etc. Send for Catalogue. 


Watson & McDaniel Co., Street: 


A 
Hart Cooling Tower 


EQUIPPED WITH 


Hart Sectional Cooling Trays 


and 


Spray Preventer 


Will solve your cooling problem. Existing towers given increased 
capacity and efficiency. 


B. FRANKLIN HART, JR. © CO., 
143 Liberty Street, New York 


THE AMERICAN WROUGHT] 
STEEL SPLIT PULLEY 


The first Steel Pulley made and still the first in all respects HH 
More than 1,000,000 in service giving perfect satisfaction }f 
FULLY GUARANTEED 
Sold by Mill Supply Houses Everywhere 
Send for Catalogue 


1 THE AMERICAN PULLEY CO. 22th 22¢_BRISTOL sts. i 


PHILADELPHIA, PENN. 


i} 


:atented in the United States 
and Foreign Countries. 


Philips Pressed Steel Pulley Works i 
Fourth and Glenwood Aves., PHILADELPHIA, PA. 


Secrrow or rue Pkessen Sree. Pricey Rim 
‘WITH RE-ENFORCED CENTRAL RIB. 
Study the Rim and Face closely before buying, and see that you get the “PHILIPS.” 


Please mention The Engineering Magazine when you write. 
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THE 


Illustrated Catalog 
giving size of 
steam line 


Austin 


FIGURE 
” 
Horizontal Cast Head with 
Large Steel Shell 


Receiver 


This Separator is adapt- 
ed to use where high 
pressure prevails. 


It is guaranteed to main- 
tain a steady steam pres- 
sure at the throttle re- 
gardless of variation of 


load. 


| uarantees D 
Separator 
FOR LIVE STEAM 


Makes Wet Steam 
DRY 


Send for our aes 
We'll ship it to you subject to thirty 
days’ trial and return at our 
expense if unsatisfactory 


and that means high efh- 
ciency at low cost 
because the_dryer_the 
steam the less fuel and 


lubricant you'll use. 


Dry Steam means no 
cylinder explosions. 


AUSTIN SEPARATOR CO. 


DETROIT, MICH. 


26 WOODBRIDGE STREET 


EET 


EPARATOR 


@ It is not what we 
say, but what Sweets 
Separators do, that 
has sold nearly 5,000 
of them in 10 years, 
and put them in the 
99 per cent. class. 

@ SWEETS SEPARATORS 
deliver live steam 99 % 
per cent. dry, and take 
out 99 per cent. of the 
oil in exhaust steam. 
@ All styles and sizes 


—all guaranteed. 


@ Send for catalog. 


DIRECT SEPARATOR CO. 


218 Geddes Street SYRACUSE, N. Y. 


The Only One 


All Separators 
have their merits 


Stratton 
Separator 


is the only one that 
will take care of a 
large influx of water, 
positively separate it 
from the steam, and 
keep it separated, and 
so long as the drain 
pipe is open no water 
will be again picked 
up and carried to the 
engine. That involves 
considerably larger 
proportions and 
higher first cost. But 
it is a wise invest- 
ment — you get your 
money back over and 
over again. 


were 


“Dry Steam” is the title of our new pam- 
phlet—written by a distinguished engineer— 
worth money to every intelligent reader. Free 
to all parts of the world on request. 


GOUBERT MFG. COMPANY 


90 West Street, - New York, U.S.A. 


Please mention The Engineering Magazine when you write. 
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HOPPES 


FEED-WATER HEATERS 


have a large heating and lime-catching sur- 
face and bring the steam and water to- 
gether on correct principles, giving the 
Oil from the 
exhaust is thoroughly eliminated and all 


highest possible efficiency. 


solids removed from the feed-water that 
crystallize at 212 degrees. For complete 


purification use a 


Hoppes Live Steam Feed-Water Purifier 


Hoppes Steam and Oil Separators 
have never failed. Guaranteed. Special 
Receiver Separators for live steam a spe- 
cialty. 


Hoppes Cast Iron Exhaust Heads 

do their work efficiently and will not rust 
out, Prices right. 

Wrive for Catalogs 


HOPPES MFG. CO. 


63 Larch Street 


EQUIPMENT 


“OTEEL MIXTURE” 


BOILER DOOR ARCHES 
AND FIRE BOX BLOCKS 


TONGUED AND 
GROOVEO 


PATENT BACK 
COMBUSTION 
CHAMBER ARCH 


There are kinks 
about our boiler 
settings that would 
surprise you. 


Tongues and 
grooves in the 
right places to 
keep things firm. 


Arches the right 
shape for easy 
stoking. 


If that isn’t 
enough, write and 
we will give you 
some more. 


SPRINGFIELD, O. 


MANUFACTURED BY 


&HENRY co. 


ROY.N.Y..U.S 
BRANCH BROADWAY NEW YORK CITY. 


Please mention The Engineering Magazine when you write. 
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POWER-PLANT EQUIPMENT 73 


The Wright 
“Emergency” 


High Pressure 
Continuous Flow 


Steam Trap 


Keeps the steam line and connec- 


tions automatically and continuously 


drained of condensation. 


THREE VALVES INSURE GREAT CAPACITY 

If you operate a steam heating plant, a steam drying or cooking system, you 
understand that the dryer the steam the quicker results will be had and at less cost. 
Because DRY STEAM is hotter than wet steam. Keep the steam lines drained of the 
condensation and you'll notice a reduction of operating expenses. We ship on trial at 
our risk. Send for our latest catalog. 


WRIGHT MANUFACTURING CO. 


DETROIT, MICH., 70 Woodbridge Street 


CHEAPER FUEL AT ONCE 


By immediately installing the Gould Feed Water Regulator 
you can greatly reduce your fuel cost. The bleed valve regu- 
lates the water-line to any level and holds it. 

No burned or flooded boilers, no excessive fuel waste. 

Every feature of the Gould Regulator is simple, durable 
and absolutely reliable. 

Write for descriptive booklet. 


THE SAFETY EQUIPMENT MFG. CO. 
POWER PLANT SPECIALISTS 
CHICAGO, ILL. 


Curtis Engineering Specialties 


Steam Pressure Regulator ; Damper Regulator 

Pump Pressure Regulator | Temperature Regulator 
Water Pressure — Separator 

Expansion Steam Trap Cellar Drainer 

Return Steam Trap Ballcock 

Balanced Steam Trap Tank Governor and Pump 


SEND FOR CATALOGUE 
MANUFACTURED BY 


JULIAN D’ESTE COMPANY 


24 Canal Street, BOSTON, MASS. 


Please mention The Engineering Magazine when you write. 
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POWER-PLANT EQUIPMENT 


wa you are interested in Power Plant Equipment 
you will be interested in 


“P” VALVES FITTINGS 


‘« PITTSBURGH ”’ Malleable and Cast Iron 


Fittings are all threaded true to Briggs Standard Gaure and 
are guaranteed to be in perfect alignment. ‘‘PITTSBURGH” 
Iron Body Gate Valves are made to meet all betes tel 
and conditions and have less wear on the faces of discs and 
seats than any other valve made. We also make brass Globe, 
Ange and Check Valves of unequalled merit. Write for 
catalogue. 


PITTSBURGH VALVE & FITTINGS CO. 


General Offices and Works, BARBERTON, OHIO 


FORALL |} 
PURPOSES. 3. 


and Fire Protection Systems, 


Valves, Fire Hydrants. 


INDIAN ORCHARD, 


We are prepared to furnish reiiable information and estimates re- 
garding Valves for Steam Power Plants, Steau: Power Traction 
and Lighting Stations, Pumping and Heating Works, Water Works 
Steamships, Refrigerating Plants, 
Blast Furnaces, Steel Mills and Gas Works, Electrically Operated 


CHAPMAN VALVE MFG. CO. 


General Office and Works: 


MASS. 


BRANCH OFFICES = 


Boston, $4 Pearl St. 


1331 Monadnock Building 


Bank 


Monrreat, dames Robertson & Ce 


New York, 28 Platt St. Sr. Lovis, Chemical Building 
Filbert st. Pirrsovren, 914 Farmers 
Saw Francisco, 63 First St. 
Lonpon, 147 Queen Victoria St. JOuANNESHORG, Sourn ArRICA 
Panis, 54 Boulevard Du Temple 


brary, Pietro Ferrero 


Please mention The Linginecring Magazine when you write. 
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Best by T. Test 


Wi .iams Valves are seen at their best when tested 
under the most trying conditions with the best of 
other makes. 

Their greater lift reduces friction, their larger wear- 
ing surfaces insure longer life, and the WiLiiams 
regrinding feature appeals to the common sense of 
every man who has an eye for practical economy. 
It’s the valve for your plant. The “ Bivr Book” tells the whole 
story. Ask for it. 

The Williams Blue Book should be in the hands of every wide-awake power user. It’s worth 
having. It contains nearly 200 pages, with 500 handsome illustrations showing our complete line, 
and is full of valuable tables, data and useful engine-room receipts. pe off of press. New, fresh 


and interesting. We want you to have a copy. A postal with your full address brings it in the next 
mail. Don’t delay—write today. F-32 


CINCINNATI OxI10, U.S. 


No 


Matter 


Where FOSTER Class “G” Relief Valve is 


designed for relieving into a lower 
pressure or atmosphere from !0 


you may be stationed, the En- to 250 pounds on steam, water, gas or air. 
gineering Index is at your service, Holds absolutety tight when pressure is below 
to post you on the Engineering that at which valve is set. Will relieve pres- 
literature of the world as it is pub- sure — ee pipe of alles size within 
a variation of two pounds 
lished, and to supply the articles It is made only of composition in sizes 4" 
that you may want at small cost. to 2". The sizes 244" and larger, screwed or 
By using the coupons sold by the flanged, are brass mounted with either com- 
Magazine, the ordering of indexed position or iron body. 
articles is made easy and conve- All parts liable to wear on from }2" to 4", 
nient. The coupons cost less when and from 4%" to 10" are interchangeable, and 
bought in quantities. Write for may be easily renewed within a few minutes 


sample copy. without breaking the connections. 


Foster Engineering Company 
NEWARK, N. J. 

The Engineering Magazine Room No. 40 Il. 

140-142 Nassau Street, NEW YORK 


Stock carried at 


kins, Young & Allen Co. 
50 & 52 S. Canal Street, ll. 


Please mention The Engineering Magazine when you write. 
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POWER-PLANT EQUIPMENT 


Rubber Goods 


OF QUALITY 


Belting for the transmission of power—also for the 


conveying of all kinds of materials. 


Hose for water, steam, air, suction, fire protection and 
all other purposes. 
Our Forsyth Braided Hose is in a class 
by itself for strength, flexibility and long life. 


Packings for flanges and joints—for pistons and 


valve rods. Goods adapted for all condi- 
tions of service. Our manufactures are strictly high grade— 
first-class materials, carefully and skillfully made—thus assuring 
to the consumer satisfaction, durability and the greatest economy. 


JAMES BENNETT FORSYTH, Mfg.” Agt. and Gen. Mgr. 
ESTABLISHED 1828, 
BOSTON NEW YORK BUFFALO CHICAGO 
256-260 Devonshire St. 100-102 Reade St. ‘90PearlSt. 175-177 Lake St. 


Please mention The Engineering Magazine when you write. 
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Mechanical Oil Pump 
Booklet 


30% of OIL SAVED 


BY THE USE OF 


LUNKENHEIMER 
MECHANICAL 
OIL PUMPS 


More reliable than hydrostatically operated 
lubricators, and are giving perfect satisfaction 
where others have failed. 


Easily attached and can be regulated to feed 
any quantity of oil, and with ordinary care 
will last a lite time. 


Your local dealer 


should have them. 


USERS RECOMMEND THEM. If not, write us. 


~ 
THE LUNKENHEIMER COMPANY 1 


LARGEST MANUFACTURERS OF HIGH GRADE ENGINEERING SPECIALTIES 
IN THE WORLD 


GENERAL OFFICES AND works CINCINNATI, OHIO, U. S. A. 
BRANCHES 
NEW YORK CHICAGO LONDON, S. E. 25 
66-68 FULTON STREET LAKE & DEARBORN STS. GREAT DOVER STREET 


= 


™e Reilly Multicoil Feed Water Heater 


High Efficiency on account of long travel of water through the coils; 
thorough agitation of water, therefore rapid absorption of heat; the scouring 
of the inside of tube walls caused by the centrifugal force of the flow 
PREVENTS SCALE ACCUMULATION in the coils. 


Standard sizes from 30 H.P. to 6,000 H.P. WRITE FOR CATALOG. 


THE GRISCOM-SPENCER COMPANY 
GENERAL OFFICES, 90 WEST ST., NEW YORK 


Agents for Tudor Boilers and Russell High Speed Automatic Engines. 
Manufacturers Ebsen Grease Extractor Feed Water Filter. 
Especially low prices on Tanks of all sizes. 


TANKS Al SMOKE-STACKS, WATER PIPE, AIR PIPE, MIXING TANKS, 
R HOT WATER TANKS, with and without Con- 
Special dH Sheet Steel and Sheet every 


L. O. KOVEN & BROTHER, 50 Cliff St., New York, U.S.A. 


WORKS. JERSEY CITY, N. J. CABLE ADDRESS, “KOVENLO.” 


SOFTENING AND PURIFYING SYSTEMS 


etme Fen oun new new 
FILTERS AND FILTERING SYSTEMS: 


WM. B. SCAIFE & SONS CO. (Founceo 1602) PITTSBURG, Pa. 


Please mention The Engineering Magazine when you write. 
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POWER-PLANT EQUIPMENT 
THE VIGILANT FEED WATER REGULATOR 


for Steam Boilers was the first in the field, and has the longest and best record of any of these devices. 
COSTS LESS TO OPERATE AND MAINTAIN. Constructed on a different and better principle than any 
other. Investiget: itand the Fulton Pump Governor, and send fan, latest catalogue with list of users. A 
guarantee from a responsible firm wih every machine. 


THE CHAPLIN- FULTON MFG. co., PITTSBURGH, PA. 


PATTERSON, Acenr, Harrison Bldg. PHILADELPHIA, Pa. 


The Erwood Straightway Swing-Gate Valve 


Back Pressure—Atmospheric Relief—Automatic Non-Return 
Write for Circulars 


WALCH & WYETH - - 87 Lake Street, Chicago 


WHEELER CONDENSER & ENGINEERING COMPANY canteen 


SURFACE, BAROMETRIC AND JET CONDENSERS 
“VOLZ"* PATENT COMBINED SURFACE CONDENSER AND FEED WATER HEATER 
FEED WATER HEATER 
BARNARD-WHEELER"’ WATER COOLING TOWERS 
EDWARDS AIR PUMP CENTRIFUGAL PUMPS 
ROTATIVE DRY VACUUM PUMPS CATALOGS ON REQUEST 
CHICAGO ATLANTA CINCINNATI SAN FRANCISCO LONDON YOKOHAMA TRIESTE _ PARIS 


“A ‘GOOD COUNTER” 


Is very essential to best results in connection with a modern plant. 

The “Standard” is built on lines that make it absolutely positive when properly connected. 
They will always count forward with rotary motion either right or left ; also reciprocating, and 
are made in both round and oblong cases. 

SEND FOR CATALOGUE 


STANDARD GAUGE MFG. CO., SYRACUSE, N. Y., U.S.A. 
N. Y. Office: 1770 Hudson Terminal, Fulton Bldg. 
Chicago Office: 752 Monadnock Bldg. 


Let gravity, do the work, 
With the “*Nugent Sys- 
tem”’ just fill the oil reser- 
voir, adjust the feeds anc 
complete lubrication is 
assur 

/ ying ill ion shows a sample installation. Makesa 
clean engine room, saves oil and labor, and does away with 
lubrication worries. 


Our Book “How to Oil an Engine’ sent free upon vequest. 


Key to Illustration: AA— Selenen »pic Eccentric Oiling Devices. B—Anti- WM. WwW. NUGENT & co. 


Dus Crank Pin Center Oiler. C—The Top Guide Oiler. 
Pin Oiler E—Indicator Reducing Motion, at- 20 W. RANDOLPH ST., CHICAGO, U S.A. 


tached to Crosshead Pin Oiling Device. British Agents, Remington Bros., Carlisle, England. 


FOR CARD-INDEX USERS 


For the convenience of those who desire to preserve indexed items 
in card-index form, the Engineering Index is issued separately from 
the Magazine, printed on one side of the paper, and supplied to sub- 
scribers for THz ENGINEERING MaGazine at one dollar a year. . . 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


THE TEMPLE - INGERSOLL 


‘‘ELECTRIC - AIR’”’ 


ROCK DRIL 


are the result of Years 
of Experience and 
Expenditure of Money. 


Users testify to their Worth. 


Send for our Catalogue 
Tue LUDLOW-SAYLOR 
WIRE COMPANY 
ST. 


Please mention The Engineering 


The drill which is exposed 

to all shocks, jars and wear, 

is the simplest form of air 
drill, the “stand-up” qualities of which 
are proverbial. The pulsator, which is 
not exposed to the shocks and which 
works under steady, uniform condi- 
tions, is a combination of air pulsator 
with a standard electric:motor. A 
cushion of compressed air protects all 
vital parts. 


INGERSOLL- 
RAND CO. 


11 Broadway, - NEW YORK 


Chicago Cleveland St. Louis 
Boston Philadelphia Butte 
Pittsburg El Paso Houghton ™ 


Compound 
Air Compressors 


for driving coal cutters, drills, 
pneumatic tools, locomotives, 
and for all appropriate pur- 
poses. y pressure. Any 
volume. 


The Norwalk Iron Works Co. 


SOUTH NORWALK, CONN. 


Magazine when you write. 
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80 MINING MACHINERY 


PERFORATED METALS 


Of 
Every Description 


FOR SCREENS OF ALL KINDS 
= For Ores, Coal, Stone and other Material 


Having devoted our energies for over thirty years to the production 
of Perforated Metal for a multitude of uses, we have accumulated 
a large variety of sizes and patterns suitable to almost any 


W E L DRILLING 
MACHINES 
Over 70 sizes and styles, for drilling either deep or 
and durable. Any me were saved by 
chanic can operate themeasily, Send for catalog. 
WILLIAMS BROS., ITHACA, N.Y., U.S. a. one user of THE ENGI- 
NEERING INDEX in one 
order. Does i 
AUTOMOBILES 
Consult the Engineering Index in this y 
Magazine for numerous valuable papers on 
Automobiles. 


Class BS, Single 
Steain Driven. 


AIR COMPRESSORS 


Bury Air Compressors meet with the unqualified ap- 
proval of discriminating Engineers 


BURY COMPRESSOR CO., Erie, Pa. 


All sizes and types. Send for Catalogues 


~ = = 


MECKLENBURG IRON WORKS 


CHARLOTTE, N. C. ae 
MINING MACHINERY AND GOLD MILLING MACHINERY 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


SavING Money 


IN YOUR 


GRINDING Room 


Is not all that 


THE 
RAYMOND SYSTEM 
OF AIR SEPARATION 


WILL DO FOR YOU 


In every case where this system has been installed it has 
proven itself an economy, not only in the actual grinding and 
separating of materials reduced to powder but in saving vA 
money or improving the work of other departments of the : 
factory. The reading of our book may surprise you as 


to what we can do for you. sf 
That you have no fault to find with your present / 


methods is no proof that there is not a better e 


RAYMOND 
BROTHERS 
IMPACT 
PULVERIZER 

co. 


way. It will cost’ you nothing to read the /8 
book. Just ask us for it. The reading of /, 


it may mean thousands of dollars in your 
pocket. 
USE THE COUPON 


Name _ 


RAYMOND BROTHERS 
IMPACT PULVERIZER CO. 
cuHicaco 


36 
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Please send your book 
MAKING AIR MAKE MONEY 
Please mention The Engineering Magazine when vou write. BS ig 
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CONVEYING MACHINERY 


“Stevedore” Transmission 


Rope 


Hunt’s patent Plumbago 
laid, made four strand with 
heart. 


A thoroughly lubricated 
Manila Transmission Rope 
of selected fibre, for both in- 
door and outdoor use. 


The only rope on the mar- 
ket which combines all the 
essentials of a real Transmis- 
sion Rope. It is thoroughly 
and lubricated, has 
an even grade of long fibre 
throughout, and has the twist 
of the threads and the lay of 
the strands exactly suited to 
the work to be done. 


THE RESULTS? 


Added life, added efficiency, and although the first cost is slightly 
higher, a saving of money in the end. 


We guarantee that more work can be done with 
it, in proportion to its cost, than with any other 
rope in the market, without any exception what- 
ever, and will gle idly refund the difference in price 
if it is not all we claim. You cannot lose one 
cent in making a trial of this rope. 


The standard size ‘‘coil’’ kept In-stock contains 
about 1,200 feet ef rope, but we make them of ; 
size, up to s veral thousind feet each, in one 
piece, without a splice. 


«« Manila Rope,’’ a treatise on Rope Driving, by C. W. Hunt, mailed upon request. 


C. W. Hunt Company 


(ESTABLISHED 1872) 
WEST NEW BRIGHTON, NEW YORK 


New York Office, 45 Broadway 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


A Browning 


Locomotive Crane 
WITH A 


Bucket, 
Wood Grapple, 
Hook Block or 


Electro Magnet 
is always ready for business. 


WRITE FOR CATALOGS. 


The Browning 
Engineering Co. 
CLEVELAND, O. 


MAKERS OF 
Locomotive Cranes, 
Revolving Steam Shovels, 
Clamshell Buckets, 
Orange Peel Buckets, 
Electro Magnets. 


Elevator Buckets 


H.W. Caldwell & Son Co. 


Fulton Bldg., Hudson Terminal 
50 Church Street 
Oliver Bldg., 141 Milk Street, Boston 


| 


CHICAGO bucket on the market. 
17th St. and Western Avenue Special booklet describes merits. 
New York, 


We are Agents for the 


Genuine Salem Bucket 


More different sizes and gauges than any other 


We also supply other standard makes of steel 
buckets, malleable buckets, ete. 


Steel and Wood Derricks and Derrick Parts 


Electric Hoists, Steam Hoistin ines 
Sheaves and Sheave Blocks, Etc. 


Our new Catalogue No, 15 shows our various lines. It isagreat help to those 
who want the handling of heavy materials done rapidly and economically. 


Full Line of Supplies Carried in Stock at Branch Stores 


Dobbie Foundry & Machine Company 


Eastern Branch: Office and Works: Western Franch: | 
82 Warren St., New York NiagaraFalls,N.Y. 202-203 S. Water St., Chicago 
1806 Machesney Bldg., Pittsburg 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


Hoisting Engines 


Mining, Quarrying, Coal Handling, Pile Driving, 
Builders’ use, and General Gontracting 
Send for New Catalogue 


LAMBERT HOISTING ENGINE COMPANY 


Main Office and Works: 
121-125 POINIER ST., NEWARK, N. J. 


New York City, 85 Liberty St. Chicago, 01d Colony Building, 
Philadelphia, 1710-1712 Market St. Allegheny, Pa,, Lacock & Sandusky Sts, 
Boston, 117 Maiu St. Orleans, 7 725 Gravier St. 
St, Louis, 717 North Second 8 San Francisco, Stewart and Folsom Sts, 
Baltimore, 21 Builders’ Exchange 


FLORY HOISTING ENGINES 


Suited for Contractors, Pile Driving, 
Quarry and Mine Duty, 
Also Suspension Cableways and Slate Machinery. 


S. Flory Mfg. Co., Bangor, Pa. 


Belt Conveyors 


MANUFACTURED and DESIGNED 
BY THIS COMPANY 


represent the highest 
development of coal- 
handling machinery. 

No system known can equal ours 


for great carrying capacity, com- 
Built in capacities of 3 to 30 tons with or 8 yl 8 P 
ett a bined with extreme simplicity, dur- 


ability and economy of power. 
INDUSTRIAL WORKS 


The freedom from breakdowns 


BAY CITY MICHIGAN and absolute certainty of oper- 
ation appeal to all users of coal! 
Manufacturers of Write for Bulletin No. 12 
1 ROBINS CONVEYING BELT CO. 
OCOMOTIVE CRANES PASSAIC, NEW JERSEY 
Railway Exchange 30 Church Street 
CHICAGO NEW YORK 


Please mention The Engineering Magazine when you write. 
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COAL 
HANDLING 
MACHINERY 


: DESIGNED, MANUFACTURED AND INSTALLED. 


Locomotive Coaling 
Stations 
Coal Crushers 
Belt Type Coaling Station erected for Ill. Cent. Ry. Co. at Revolving Coal Screens 


Paducah, Ky. Capacity of Belt 100 Tons per 
hour. Capacity of Bins 600 Tons. 


WEBSTER M’F’C CO. 


1075-1111 West 15th Street CHICAGO 


. NEW YORK—88-90 Reade Street. 
EASTERN BRANCHES: Building. 


HOISTING ENGINES 


THREE-DRUM CLAM SHEL], ENGINE 


THOMAS CARLIN’S SONS CO. 
1600 River Ave., Pittsburgh, U.S. A. 


C. A. CLEAVER, Houston, Tex., Southern Representative: 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


Coal 
Handling 
Machinery 


CONTRACTORS 


for Complete Discharging of Storage 

Plants, Belt Conveyors, Cable Rail- 

Astoria Light, Heat and Power Co. ways, Automatic Grabs, all kinds of 
Astoria, Long Island 

Capacity, 300 tons per hour—from boat to hopper 


LARGEST ELECTRIC COAL HOISTS 
IN THE WORLD 


Hoisting Engines, Elevators, McCaslin 


Conveyors, Steam and Electric Hoists 
y 


MEAD-MORRISON MANUFACTURING CO. 


BOSTON NEW YORK CHICAGO PITTSBURG 


DERRICKS 


HOISTS 


EXCAVATORS 
STEAM LOG LOADERS 
GRAB BUCKETS 
BELT WIRE ROPE 
MINE BLOCKS 
GASOLENE PILE DAIVERS 
QUARRY SUPPLIES 


TRADE MARK 


THE NATIONAL EQUIPMENT CO. 
ENGINEERS AND CONSTRUCTORS 
252 DEARBORN CHICAGO, ILL, 


JEFFREY 
“CENTURY” RUBBER BELT 


AND 
PIVOTED BUCKET CONVEYERS 


for handling coal and ashes in Power Plants. 
Ashes Elevators, Grab Bucket Systems, etc. 


New York Chieago Boston NORTHERN ENGINEERING WORKS 
Pittsburg Denver Charleston DETROMT MICHIGAN ~ V.S.A. 
Knoxville St. Louis Montreal 


Write us if you need a Crane. 


Please mention The Engineering Magazine when you write. 
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“BROWNHOIST” FAST PLANTS 
N. Y. P. & O. Dock Co. 


This plant has just recently been erected for this 
company and is found to be very efficient and econ- 
omical for the handling of ore. Write us for 5112 
and learn more about this plant and its adaptations. 


The Brown Hoisting Machinery Co. 


Engineers, Designers and Manufacturers of 
Hoisting Machinery of all Descriptions 


Main Office and Works: CLEVELAND, O. 
Branch Offices, NEW YORK, PITTSBURG 


Please mention The Engineering Magazine when you write. 
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88 ENGINEERING PUBLICATIONS 


There has never been a better article 
written about the men who build our 
Railways, Bridges, Canals, Subways, 
etc., etc., than the one in the 


SEPTEMBER 


SCRIBNER 


By BENJAMIN BROOKS on 


The Contract- 
ing 


The illustrations include views of the great work on 
the Penna. R. R. Station, the Subway, and River 
Tunnels of New York. 

25 cents on all news-stands. 


Copyright, 1908, Charles Scribner's Sons 


The Complete Cost-Keeper 


is designed to give such an exhibition of widely-differing systems of 
cost-keeping now in satisfactory use as will afford any manager, al- 
though not himself an accountant, the knowledge needful to an intel- 
ligent comparison between his own methods and cost-keeping methods 
in general. 

It presents different original cost-keeping systems, varying in com- 
plexity from one so simple that the entire history of each production 
order is recorded on a single printed form, up to some of the most 
elaborate methods known, by which any desired degree of minuteness 
in subdivision of accounting can be obtained. 

Every step in the use of the several systems is minutely detailed, and 
when the factory production is separated from the purely commercial 
operation of disposing of the factory product, the commercial books 
are also described, and in all cases the number of men at work, and the 
number and class of book-keepers, clerks, messengers, time-takers, and 
so on, employed in cost accounting is given, so that any manager can 
tell about what he may expect the use of a similar system to cost in 
his own establishment. 

SUMMARY OF CONTENTS 


1.—The Necessity for the Factory Vil.—An Elaborate System for a Highly 
11.—Manufacturers and Commerce Organized Establishment 


111.—A Collective Production Order System pid 
1V.A Simple System for Duplicate Work System for an Electrical 


V.—A — System for Medium-Sized IX.—The Card System of Accounting 


VIL—A compete System for a General Iron X.—General Expense Accounts 
orks XI.—Mechanical Aids to Accounting 


450 Pages, Octavo, Cloth Binding, $5.00, Prepaid 


THE ENGINEERING MAGAZINE Nassau Street, 


Pleose mention The Enginecring Magarine when you write. 
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More than 18 years ago 
we began to recommend in- 
dividual motor drive. Now 
everyone believes in it; and 
we spend our time recom- 
mending C-W motors and 
seeing to it that they make 
good. Crocker-Wheeler Co., 
Ampere, N. J. 


1019 


Neat Motor 
Drives 


Northern motors are 
not only easily applied 
and economically  oper- 
ated but are neat in ap- 
pearance—look as if they 
were a part of the ma- 
chine they drive. 

Northern Vertical Motor Bulletin 504 shows 
driving Bickford Round a 
Base Radial Drill some interesting drives. 


NORTHERN ELECTRICAL MFG. CO. 


Standard and Special Electrical Machinery Madison, Wis. 


ELECTRIC HEATING APPARATUS 
SEND FOR 82-PAGE CATALOG 
“UNIT” ENAMELED RHEOSTATS 
SIMPLEX ELECTRIC HEATINGCO, 
CAMBRIDGE, MASS. 


The Engineering Index 
gives a brief extract of every technical article. 


ELECTRIC 
RAILWAYS 


ELECTRIC 
LIGHTING 


SIGNAL 
TELEPHONE VICE 
TELEGRAPH 


TRANSMISSION 

CATENARY 
SUSPENSION 


ELECTRIC RAILWAY EQUIPMENT © 


Ceneral Office: CAN CINNATI-O-USA 
Shops: READING PA - WHEELING W-VA 


De Laval Turbine Driven Dynamo 


Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 


Steam Turbine Centrifugal 
Pumps 


Electric-Motor Centrifugal 
Pumps 


Send for Catalogue No. 25 


De Laval Steam Turbine Co. 
TRENTON, N. J. 


Please mention The Enginecring Magazine when you write. 
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ELECTRICAL EQUIPMENT 


LIFTING MAGNETS 


After several years of quiet preparation we announce 
our readiness to fill orders for Pifting Magnets. 

Cutler-Hammer Lifting Magnets are designed by engi- 
neers who for years have devoted themselves to problems 
involving electric and magnetic control. They possess 
distinct advantages not to be found in any other magnet 
now on the market. 

Under rigid service tests the records established by 
these magnets have been so far in advance of anything 
previously accomplished that we are prepared to accept 
orders under the following: 


THREE-WAY GUARANTEE 


1—AS TO WEIGHT: The magnet we will build for 
you will be as light as is consistent with proper design 
and its weight will be guaranteed not to exceed that of 
any comparable magnet. 

2.—AS TO EFFICIENCY: The lifting capacity of our 
magnet will be guaranteed to exceed that of any com- 
parable magnet now in use. 


8.—AS TO OPERATING COST: The operating cost 
per ton of material moved will be guaranteed to be less 
with our magnet than with any comparable magnet. 


Send for illustrated booklet. When 
writing, state size of magnet desired. 
and nature of material to be handled. 


CUTLER-HAMMER CLUTCH CO. 


Makers of Lifting Magnets and Magnetic Clutches. 
Milwaukee, Wisconsin 
New York Office, Chicago Office, Pittsburg Office, 
{fudson Terminal Monadnock Block. Farmers’ Bank Bldg 
(50 Church St.) Boston Office, 176 Federal St. 


make it a necessity wherever it has been used. 
In business houses, hotels or factories it 
facilitates communication between local sta- 
tions or between these and distant points. 

We are prepared to supply your needs in 
private exchange boards and accessory appa- 
ratus, whether your system requires three 
telephones or three thousand. 

One of our small cordless boards for 
three trunks and seven extension lines is 
shown in the illustration and both this and 
other types and sizes of boards with magnetic 
or lamp signals are carried in stock ready for 
shipment. 

Cordless Private Exeaange for Three Trunks and All telephone apparatus that we furnish is 
Seven Extension Lines. of standard Western Electric quality, which 
is a guarantee of its satisfactory operation and low maintenance cost. ; ; 
Write us, giving your requirements, and we will furnish you with further information 
and prices. 


WESTERN ELECTRIC 
SOMmMPANY 


EASTERN CENTRAL WESTERN PACIFIC 
New York Chicago Saint Louis San Francisco 
Philadelphia Indianapolis WRITE OUR —— City los Angeles 
we Cincinnati NEAREST HOUSE jas Salt Lake City 
Atlanta Saint Paul Omaha Seattle 


Northern Electric & Mfg. Co., Ltd., Montreal, Winnipeg 


Please mention ‘The Engineering Magazine when you write. 
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LIFTING MAGNETS 


Why not decrease the cost of 
handling your rough and finished 
stock, scrap, etc., 50 to 75 per 
cent. by installing a 


LIFTING MAGNET? 


Their almost universal ap- 


plication renders it possible to 


handle a wide range of material. 
WRITE FOR BULLETIN 


“C @C’”’ Type “SL” Dynamos and Motors 


Are sold under THE BROADEST GUARANTEES as to Overload 
Capacity and Low Temperature Rise ever made by any Company. 


Our Bulletin 156 tolls all about these remarkable machines, 


Cree SLE CTR co. 


Works and General Office: GARWOOD, N. J. 
New York Office,149 Broadway Philadelphia, West End Trust Building 
Boston, H. A. Howard, 115 Purchase Street 
AGENCIES IN ALL PRINCIPAL CITIES 


H. P. Open. Floor Style 
Type ‘‘SL’’ Motor 


STOW MULTI-SPEED 
ELECTRIC MOTOR 


Every imaginable speed between highest and lowest points. 
Full ated P, at 

one voltage req to operate. 
Motor self contained. 
Total absence of ye machines, wiring and apparatus. 
No controller or controlling resistance. 
No experiment— many in use. 

Write for our No. 52 Bulletin, it tells all about it. 
STOW MFG. CO., Binghamton, N. Y. 
Gen'l European Agts., Selig, Sonnenthal & Co., 85 Queen 
Victoria St., Eng. 


Please mention The Engineering Magazine when you write. 
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PUMPING MACHINERY 


WATER POWER PLANTS 


DESIGNED 
CONSTRUCTED 
INSTALLED 


Impulse and Francis 
Turbine ‘Water Wheels 


NO DIVISION OF RESPONSI- 
BILITY BY PLACING COMPLETE 
CONTRACTS WITH 
THE PELTON WATER WHEEL CO. siti 


WRITE FOR THE BOOK ENTITLED ‘** PELTON WATER WHEELS” 


“PUMPS THAT PUMP” 


(The Kingsford Kind) 


CENTRIFUGAL and TURBINE 


KINGSFORD FOUNDRY & MACHINE WORKS 


Second Erie Street, OSWEGO, N. Y., U.S.A. 


LET US HAVE YOUR SPECIFICATIONS - 
2 SINGLE DUPLEX & ROTATIVE PUMPS 


STEAM anp POWER 


HOOKER S 


SIMPLE COMPOUND & COMPOUND CONDENSING- 
ELEVATOR& WATER WORKS: 


ELECTRIC 
POWER 


AIR 
COMPRESSORS 


PUMPING ENGINES 


IT GROWS APACE ° 
The Engineering Index in this Magazine now indexes the engineering 
journals in Spanish and Italian, as well as in English, French and German. 
The progressive engineer can no longer get along without it. 


Plecse mention The Engineering Magazine when you write. 
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PUMPING MACHINERY 


THE SLOGAN OF THE CAMERON—“ CHARACTER: THE GRANDEST THING” 


CAMERON PUMPS 


CAMERON PUMPS have no unnecessary 
mechanism—nor rods, bars, levers, or parts that 
may be injured by external contact. 

A CAMERON PUMP may be run at a 
very low or a very high rate of speed, reducing 
the capacity to the minimum requirements or 
trebling its capacity in an emergency when neces- 
sary, without appreciable damage to its working parts. It is log:cal and reasonable for a 
pump buyer to glean all the reliable information possible before he places his order. We 
court the most searching investigation and closest examination. 


We will send our Catalog “X” on request, or will be pleased to confer with 
you in person or through our nearest agent regarding CAMERON PUMPS 


A.S. CAMERON STEAM PUMP WORKS 


Foot of East 23d Street, NEW YORK Sept., 1908 


THE 


LAWRENCE CENTRIFUGAL PUMPS 


Are standard the world 
over for all sorts of con- 


ditions and service. 


Our twenty-six years’ 
experience is worthy of 
your attention. 


Write for Bulletins 13 


Three 8” Class A Lawrence Pumps in series, direct-connected to and 14. 
a 10° ’x10” engine. Capacity 2000 gallons per minute, 75’ lift, 
70 revolutions, H. P. 70.—Installed and used in con- 
struction of Shoshoné dam, Cody, Wyoming. 


LAWRENCE MACHINE CO. 


LAWRENCE, MASS., U. S. A. 


BUILDERS OF CENTRIFUGAL PUMPS SINCE 1881. 


Please mention The Enginecring Magazine when you write. 
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PUMPING MACHINERY 


Centrifugal Pumping Machinery | 


Circulating, Dredging and Wrecking 


They require less power, last longer 
and al less repairs than any other 
make of pump—this claim is fully 
justified by their performance. 
Built for either belt drive or direct- 
connection to engine or motor. 
More than 40 years devoted to 
designing and building Centrifugal 
Pumps. 

Our illustrated catalogue contains 
many valuable suggestions — sent 
free on request. 


MORRIS MACHINE WORKS 


BALDWINSVILLE, N. Y., U.S. A. 
NEW YORK: 39-41 Cortlandt Street CHICAGO: 61-69 No. Jefferson Street 


The “VORTEX” 
CENTRIFUGAL PUMP 


HERE are so many places where the 
Vortex High Efficiency Centrifugal 
Pumps are most desirable that you 

should not fail to place your pump re- 
quirements before us. 


Send for Booklet E. M. 


Lawrence Pump & Engine Co. 
LAWRENCE, MASS. 
NEw YorK OFFICE, 39-41 Cortlandt St. 


The has no time for the many journals of his profession ; 

but he must keep in touch with the progress of the 

Busy science. The Engineering Index alone makes this 

7 possible, by noting each month the leading articles in 
Engineer 


the leading journals of the previous month, and by 
supplying, at nominal cost, the full text of every article indexed. 


Please mention The Enginecring Magazine when you write. 
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PUMPING MACHINERY 


Hydraulic Presses 


Our many years in the hydraulic 
line has enabled us to accumulate 
many drawings and patterns of all 
types of hydraulic presses. We 
have manufactured presses for al- 
most every purpose. 


Send us your specifications. 


Watson-Stillman Company 


50 Church Street New York City 


Chicago Office: 
453 Rookery 


Suitable for 
Mine Service 


Fire Service 
Hydraulic Ele- 


vators . comply with those condit- 
Boiler Feeding ions, and, in this case, the 
Pla Mi . operating efficiencies ob- 
cer ning tained show a greater saving 

in the coal pile and repair 

Water Works bill than the higher efficien- 
Irrigation cies attempted with improp- 


Sugar Houses 


THE WORTHINGTON 


MULTI-STAGE TURBINE PUMP 
FOR 


HIGH PRESSURE SERVICE 


In cases where high efficien- 
cies are desirable, we build 
our pumps to meet the con- 
ditions. 


Station and 
| Sinking Pumps 


Where the service is such 
that reliability and durabil- 
ity are of primary consider- 
ation, we build our pumps to 


erly constructed pumps. 


Can be arranged for direct-connection to either electric motors or 
steam turbines. Also belt drive. 


HENRY R. WORTHINGTON 


°HARRISON, N. J. 115 Broadway, New York 


Please mention The Engineering Magazine when you write. 
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PUMPING MACHINERY 


DEMING 
POWER PUMPS 


Are first carefully made and then carefully tested and inspected 
before leaving the factory. This perpetual care and attention 
is a guarantee that they will 


Run Continuously 


~ with a minimum amount of friction, as long as the power is there. 

For many years we have been making pumps for all purposes; single and double 
acting triplex power pumps of either vertical or horizon- 
tal types, air compressors, boiler feed pumps, deep well 
working heads, cylinders, and in fact, everything need 
ful for pumping water or anything else. 

Every part is as good as “the best of everything” can 


make it 
And 


the result is a line of pumps that satisfy, wherever 
placed, because they run continuously and 


wr Honest Service 


Catalogue “G” rr wuy 


SALEM, OHIO 


THE DEMING COMPANY 


We Build Power Pumps 


FOR NEARLY ALL 
PUMPING OPERATIONS 


By actual test we have proven that they last longer, 
require less expenditure for repairs and operating expenses 
than any other make. 

WRITE FOR CATALOGUE. 


The Goulds Mfg. Co. 


SENECA FALLS, N. Y. 


NEW YORK BOSTON PITTSBURGH ST. LOUIS CHICAGO 
LOS ANGELES SAN FRANCISCO LOUISVILLE, KY. NEW ORLEANS 


WATER-WHEEL 
GOVERNORS 


Are complete in 
themselves. No 
pumps or electric 


this publication, 
FRANK B. GILBRETH 


The regulation is 


How we estimate the Cost of Construction 
WOODWARD will be described in the October issue of 


GENERAL CONTRACTOR FOR ARCHITECT- 
URAL AND ENGINEERING CONSTRUCTION 


current required. New York San Francisco 


right and the price , 


is right. 


Ask for our Catalogue. 
WOODWARD GOVERNOR CO. 


Consult the Engineering Index in this Issue. 


_ 658 Race St., Rockford, Ill. 


Please mention The Engineering Magazine when you write. 
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IRWIN 


SKYLIGHTS 


ARE THE RESULT OF 


335 YEARS 


Shelby Steel EXTENSIVE EXPERIENCE 


IRWIN SKYLIGHTS are so constructed that in 
addition to being fireproof and weatherproof, they are 
absolutely watertight. 

The design and construction are simple, material used 
is light, strong and durable. 


Adapted to every kind of structure, and admit of un- 
limited expansion. 


Large Contracts our Specialty 


We have equipped factories, roundhouses, foundries, 
power plants, and the beautiful Carnegie Institute in Pitts- 
burgh, Pa., where 143,000 square feet of our Skylight is used. 


They satisfy the most careful engineers. 


Send for Catalog ‘‘Skylights’’ 


TR 

24 
THOS. W. IRWIN 
MFG. CO. 


Itasco and Rebecca Sts. 
North Side 


PITTSBURGH, PA. 


Union Switch & Signal Co., Swissvale, Pa. 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


Sash 
Operating Apparatus 


For all kinds of hityzed and 
pivoted sash. Designed on 
simple and well-known me- 
chanical principles, and the 
result of over forty years’ 
experience, 


THE VENTILATION 


of your Machine Shops, 
Foundries, Factories, Pow- 
er Houses, Car Barns, etc., 
demands a thoroughly re- 
liable and positive appa 


LORD & BU RNHAM CO ratus. Ours is self-locking, 
easy to operate 
and erect. 
IRVINGTON-ON-HUDSON 
Let us send you our cat- 


alog, and estimate on 
your work, 


SKYLIGHTS 


WITHOUT WOOD CURBS 


This style is especially adapted to factories 
and large. buildings requiring continuous light. 
here is no limit to the extension and it 
allows the water to pass over the surface with 
its cleansing effect, without danger of leaking. 
We would be pleased to quote prices on jobs 
of any size or quantity, also make special sky- 
lights to order—in galvanized or copper. 
Write right now for catalog, 


CANTON ART METAL CO. 
CANTON, OHIO 


10 MIXERS 


Gillette Blades 
25 cents 


Send 10 dull blades with 25 cts., coin or stamps; 2 cents 
each for extra blades. We resharpen by automatic machin- 
ery, restoring fine, keen ofa, Your own blades promptly 
returned in mailing case for future use. 


CHEMICAL STEEL COMPANY EUREKA MACHINE CO. 
16 West Madison St., CHICAGO 990 MAY STREET LANSING, MICH. 


Please mention The Engineering Magasine when you write. 
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— Possible Over Large Floor Areas 


Combine Out-door Light with In-door Security 
Guaranteed Against Leakage and Sweat Drip 


E. VAN NOORDEN COMPANY 


932 Massachusetts Avenue, - BOSTON, MASS. 


— 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


oer ROLLING LIFT BRIDGES 


More than 100 center-pier swing bridges have al- 
ready been superseded, discarded, scrapped, 
and replaced by modern SCHERZEK ROLL- 
ING LIFT BRIDGES for Railroads, Electric 
Railways, and Highways in the United States, 
England, Ireland, Wales, Holland, Egypt, India, 
me Republic, Mexico, Russia ‘and other coun. 


Highest Award, World's Fair, St. Louis, 1904 
Highway and 3 “ectrie Railway Scherzer Rolling I Lift Bridge across Write us for Information, Photographs, Sketches and Estimates 


Chicago River at State Street, Chicago, in the open position. 


THE SCHERZER ROLLING LIFT BRIDGE CO. 


FASTER OFFICE: MAIN OFFICES: CABLE ADDRESS: 
220 Broadway, New York City. Monadnock Block, Chicago, U. S. A. “Scherzer, Chicago.” 


HALF 


OF THE 


Portland Cement Plants 


USE SMIDTH MACHINERY 


KOMINUTERS For GRANULATING. TUBEMILLS For PULVERIZING 
F. L. SMIDTH © CO., 41 Cortlandt St., New York 


LEHIGH PORTLAND CEMENT 


STRENGTH, UNIFORMITY AND 
COLOR GUARANTEED 


; Recommended for High-Class Engineering Werk 
: P ORTLAN D MANUFACTURED BY 


THE LEHIGH PORTLAND CEMENT CO. 
CLEVELAND, OHIO) PENNA. 


ONLY ONE 


HERE is only one Enoinggrinc Inpex; it is found in Tus Emote 
NEERING MacGazine. ‘The Inpex ¢e//s about the leading articles ia 

the leading journals, and supp/ies the articles. 
Engineers everywhere use the Inpex. They find it of inestimable 


value. Send for a Sample copy of the INDEX, 
printed on one side of the paper only 


THE ENGINEERING MAGAZINE 
140-142 Nassau Street, NEW YORE 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


WALLACE CONCRETE HOIST AT WORK. 


WALLACE 


{Construction 


and 
Mining 
Hoists 
Friction 
Hoists 


Concrete 
Mixers 


A Steel-Clad Argument on Economy of 


q A Round trip a minute to an elevation 
of one hundred feet. 


WALLACE-LINDESMITH HOIST COMPANY 


FORT WAYNE, INDIANA. 


Operation 


Please mentiun The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


HENRY MAURER @® SON, 


GP 


High Grade Fire Brick, 


420 EAST 23rd STREET, NEW YORK CITY. 


Fire Brick stamped Henry Maurer, No. 1, are Standard; with 
such, and good quality Fireclay, satisfactory results follow. 


IE ROEBLING SYSTEM 
E STANDARD OF FIRE-PROOFING! 


SEND FOR SEND FoR 
CATALOGUE THE ROEBLING CONSTRUCTION COMPANY, "sti, CATALOGUE 


IREPROOF, METAL COVERED 


Doors, Window Frames, Sash and Trim 


JOHN W. RAPP, 


THE ENGINEERING INDEX, | 


M)HE feature of THE ENGINEERING MAGAZINE 
mi) which distinguishes it from any other pub- 
lication in the world is its Review and Index 
to the entire range of current literature, 

This presents, first, a torceful review of the most 
important articles which have appeared during the 
month in every part of Great Britain, the Cclonies, 
the Continent and the United States; second, a brief 
abstract of every leading technical article printed 
anywhere during the month; and, third, we supply, 
at a trifle of cost, the full text of every article thus 
indexed. This body of literature no man who has to 
= or buy for any engineering work can afford to 

nore—nor attempt to master by any other means 
than by this service. 

The leading articles make THE ENGINEERING Mac- 
AZINE invaluable. The Review and Index of the 
World's Engineering Press make it indispensable. 


THE ENGINEERING INDEX. 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


ER TOWERS Water-Tightness 


IRON OR STEEL 
Dustless Surfaces 


WATER 
TOWERS Warmth in Color 
STAND 
PIPES 
AND 


TANKS are the three ele- 


ments lacking in 
For Railroads, 


Factories and Concrete Floors 


to make them equal 


to 
Tile 
CEMENT MILL WORK Marble 
TIPPETT & WOOD, Phillipsburg, N. J. Granolith 


or Terrazzo 


THE BROUGHTON With these advan- 
| tages supplied, Con- 


crete Floors are 
cheaper and better. 
grade concrete for 


building blocks, 
side-walks, floors, 


We supply these elements, 


etc. 

Also used in the 
manufacture of ce- and do it with 
ment, wall plaster 
and all intimate 


Symentrex 


Our illustrated catalogue if requested. 


W:D:-DUNNING A. C. Horn Company 


: 7 Burling Slip New York 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


PLATE STEEL WORK 


OF ALL DESCRIPTIONS 
WRITE FOR ESTIMATES 
WALSH’S HOLYOKE STEAM BOILER WORKS 
HOLYOKE, MASS. 


| THE / ATLANTIC WORKS, EAST BOSTON 
ARY BOILERS 


pENSTOL 


MACHINERY & PLATE-1/RON WORK OF EVERY DESCR/PTION’. 
) ALSO STEAM YACHTS, MARINE ENGINES, & BO/LERS , {MARINE RAILWAY. 


NOT A BRICK DISPLACED! NOT A MARK OF EROSION ! 


This was the finding upon recent examination of the big tube of the Niagara Falls Power 
Company, when the great torrent was unharnessed after nearly twenty years of unceasing flow 
through its mile and a half of winding tunnel, These bricks were laid in 


GIANT PORTLAND CEMENT 


Manufactured by THE AMERICAN CEMENT COMPANY, Philadelphia ” 


T.H.Brooxs<Co. 


FLOOR & SIDEWALK LIGHTS 
OF EVERY DESCRIPTION. 
SEND fo? CATALOGUE. 


Pleasg mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 105 


Largest Steel Tank Gasholder in the World. 


RITER-CONLEY 
MFG. CO. 


PITTSBURGH 


STEEL CONSTRUCTION 


PLATE AND 
STRUCTURAL WORK 
OF 
EVERY DESCRIPTION 


COMPLETE PLANTS 


ALL CLASSES 


Steel Plate Construction 


TANKS 

STACKS 

STAND PIPES 
RIVETED STEEL PIPE 
OIL REFINING PLANTS 
FEED WATER HEATERS 
FUEL OIL BURNERS, Etc. 


The 
Petroleum Iron Works Co. 


Branch Offices: 
PITTSBURGH, PA. HOUSTON, TEXAS. 
TULSA, OKLA. 


Plate Steel Work 
Steel Tanks 


FOR ALL PURPOSES 


Riveted Steel Pipe, Penstock Pipe, Steel Stacks, 
Steel Tanks, Tank Cars, Storage Tanks, 
Oil Tanks, Cyanide Tanks, Cyl- 
inder Tanks, etc., etc. 


Wm. Graver Tank Works 


149th Street & Todd Ave. 


East Chicago, Ind. 


Please mention The Engineering Magazine when you write. 


i" 
4 
fe 
4 
Sharon, Penn. 


106 STRUCTURAL MATERIALS 


Largest 
Output 


Power 
Used 


PULVERIZES ALL 
REFRACTORY SUBSTANCES 
TO ANY DEGREE OF 
FINENESS 


Fully 
Tested 
Twenty 
Years 


NO AUXILIARY APPARATUS REQUIRED 


READ THIS LETTER 


[COPY] 
June 5th, 1908. 
BRADLEY PULVERIZER CO. 
Dear Sirs: 

- « « «+ Your seven mills will grind at a 
fineness 97% to 98 about 900 barrels Portland 
Cement a day, that is the original outlay for this 
mill. The fineness we always got if we wanted it. 
The mills are running fine. 

Yours, 


WRITE FOR OUR CATALOGUE 


Bradley Pulverizer Co. 


LONDON OFFICE: 37 Walbrook, E. C. 


READ THIS LETTER 


[COPY] 
April 6th, 1908. 

BRADLEY PULVERIZER CO. 
Gentlemen: 

Replying to your communication of the 2d, our 
Griffin Mills are giving us perfect satisfaction. 

We are using these mills on Portland Cement 
clinker and are grinding to a fineness of 95% 
through 100, using a 40 mesh screen. 

We are averaging from 5% to 6 barrels an hour 
er mill. We trust the above will answer your 
inquiries. Yours very truly, 


92 State Street 
BOSTON, MASS. 
BERLIN OFFICE: 60 Friedrich Strasse 


Fuller-Lehigh 


Pulverizer Mill 


The Best Pulverizing Mill Manufactured 


OUR CLAIMS: 
Greater Output Better Fineness 


Fewer Repairs Dustless 
Write for illustrated catalog 


Car, Wheel and Works 


TT Main Office, CATASAUQUA, PA., U. S. A. 


Sink = YORK, 111 BROADWAY 
Offices: { KANSAS CITY, MO., SCARRETT BUILDING 


TURBINES 


Please mention The Engineering Magazine when you write. 
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BALDWIN LOCOMOTIVE WORKS 


Broad and Narrow Gauge : = 
Single Expansion and Compound . 


LOCOMOTIVES 


Mine, Furnace and Industrial 
Locomotives 
Electric Locomotives with 
Westinghouse Motors and Electric 
Trucks 


BURNHAM, WILLIAMS & CO., Philadelphia, Pa., U.S. A. 


Cable Address:—‘‘ Baldwin,”’ Philadelphia. 


Over Rolled 
25,000 from 
miles a Best Quality 
in use Steel 
CONTINUOUS JOINT WEBER JOINT WOLHAUPTER JOINT 
e Catal at A 
The Rail Joint Company Baltimore, Md Portland, Oreg. 
Boston, Mass, Seattle, Wash. 
GENERAL OFFICES: Chicago, Ill. St. Paul, Minn. 
Denver, Colo. St. Louis, Mo. 
29 West 34th Street, New York City Pittsburg, Pa. _Troy, N. Y. 
Makers of for and Special Rail Sece London, Eng. Montreal, Can, 
tions, also Girder, Step or Compromise, and Insulating Rail Joints, o 
protected by Patents in United States and Foreign Countries. 


— a good time —=— 


while you rest and get well F A c T O ~ 7 


There is every natural attraction 

and every modern comfort at Ss | T FE S 
French Lick 

ARE OFFERED 


West Baden Springs MANUFACTURERS 


The Waters rejuvenate the tired 
and heal the sick—the most heal- 


ing waters in the world. 
The Booklet tells why—send for one. Satisfactory Inducements 
B. B. TAYLOR, FRANK J. REED, Favorable Fre ht Rates 
Gen'l Pass. Agt. Good Labor nditions 
Healthful Communities 


ON THE LINES OF 


The Illinois Central R. R. 


AND THE 


Atlantic City Yazoo & Mississippi Valley 


HOURS FROM NEW YORK VIA 
NEW JERSEY CENTRAL For full information and descriptive pamphlet 
Solid Vestibule Trains, Buffet Parlor and Din- address 


ing Cars. Leave West 23d St. 9 s0a.m. daily; a Cc. CLAIR 


12.50 p.m, (Saturdays only); 3 20 p m. daily (ex- 


cept Sundays); 2.20 p.m, (Sundays only) Industrial Commissioner 
Leave Liberty St, 10.00 a m. daily; 1.00 p m. 
(Saturdays only); 3.40 p m. daily (except Sun- Park Row, . CHICAGO, ILL. 


days); 2.30 p.m. (sundays only) 


Please mention The Engineering Magazine when you write. 
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PROFIT-MAKING 


IN SHOP AND FACTORY 


MANAGEMENT 


By CHARLES U. CARPENTER 


President Herring-Hall-Marvin Safe Co. 


ROFIT-MAKING MANAGEMENT is a concise expression of the methods 
which Mr. Carpenter has developed and which he constantly uses in his 
own practice. They have been tried and perfected under the stress of 
daily operation in the course of his experience as supervisor, manager, head of 
the labor department, and president, of various large manufacturing plants, 
notably the National Cash Register Company and the Herring-Hall-Marvin 
Safe Company, of which latter concern he is now chief executive. 

The study of works-management methods will be found to be marked 
throughout by the clear sight, the fair mind, the direct dealing, and the strong 
vitality of the author. The whole treatment is vibrant with life, the work indeed 
having been produced amid the incessant and insistent claims of active work in 
the management of the great manufacturing company of which he is president 
and manager. It is inspired by his keen interest in the promotion of better ideals 
in industrial organization. It is largely a labor of love, freely devoted to the 
advance of the profession of industrial engineering. And it bears throughout 
the stamp of tried, practical success, 
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PROPER DISTRIBUTION 


coe OF 


EXPENSE BURDEN 


By A. HAMILTON CHURCH 


AZINE as a series of articles. These at once took rank as a standard 

reference work on one of the most difficult questions of cost-finding ; 
and a steady and continued demand for the numbers of the Magazine (now out 
of print) in which they were contained has led to the republishing of the entire 
group, here revised and adapted for presentation in volume form. 

The accurate distribution of general expense is admittedly one of the most 
perplexing, but yet one of the most important, problems with which the manu- 
facturer must deal. The simple but thorough analysis conducted in this volume, 
and the clear, common-sense demonstration presented, will furnish a reliable 
guide to the solution of highly complex conditions in factory accounting, 

Much of the published literature in this field has been purely descriptive, 
and has gone little farther than to present specialized adaptations employed in 
certain individual shops, and perhaps not well suited to any but the one estab- 
lishment for which each was designed. Mr. Church’s material is of far greater 
value. He is not concerned with the size, ruling, or printing of forms and cards 
—matters which should be designed by the accountant to fulfill his special pur- 
pose. He goes to the root ideas of cost-finding, and lays down broad principles 
by which safe and reliable figures may be obtained for machine, piece, and job 
costs. These principles will properly distribute all expenses of manufacture, 
marketing, and management, so that the truth may be known as to the profit or 
loss of any line of product, and changes in manufacturing cost from time to 
time may be instantly detected and the cause discovered. With iticreasing com- 
petition and increasing complexity of manufactured output this knowledge is 
indispensable. 


ser contents of this book appeared originally in THe ENGINEERING Mac- 
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PATENTS AS A FACTOR 
MANUFACTURING 


By EDWIN J. PRINDLE 


HE purpose of this volume is not in any sense to make the inventor or the 
manufacturer his own patent lawyer. It is rather to convey an idea of 
the nature of a patent, the protection it may afford, the advantages it 

may possess for meeting certain commercial conditions, the safety which may 
be secured in relations between employers and employees, and the general rules 
by which the courts will proceed in upholding the patent and in thwarting at- 
tempted infringements, to show the manufacturer, in a general way, what may 
be accomplished by patents, but not to lead him to attempt such accomplishment 
without legal advice. 

The design is especially to lay down the fundamental principles so that 
they may be grasped clearly and fully enough to direct rightly the course of the 
inventor, patentee, or manufacturer in the early steps which are usually taken 
before the advice of counsel is secured. With these points clearly in mind, the 
procedure may be carried forward so as to avoid the most common pitfalls, and 
the reader may be clearly warned when and where it is necessary to call in expert 
advice. 

To the inventor and the patentee the most significant portion will be the 
clear outline of the precautions which should be taken in the preliminary steps, 
the rules and principles by which safe advance may be made up to a certain point, 
and the demonstration of the great advantage as well as the necessity for securing 
competent legal assistance in carrying the matter through the Patent Office. To 
the manufacturer, equal or greater significance will appear in the demonstration 
of the great commercial advantages which may be secured by proper use of 
patents in the shop, in dealing with employees, in the sales office, and indeed in 
the creation and pre-emption of valuable markets. 
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COMPLETE COST -KEEPER 


By HORACE L. ARNOLD 


HIS book is designed to give such an exhibition of widely-differing systems 
of cost-keeping now in satisfactory use as will afford any manager, al- 
though not himself an accountant, the knowledge needful to an intelligent 

comparison between his own methods and cost-keeping methods in general. 

It presents different original cost-keeping systems, varying in complexity 
from one so simple that the entire history of each production order is recorded 
on a single printed form, up to some of the most elaborate methods known, by 
which any desired degree of minuteness in subdivision of accounting can be 
obtained. 

Every step in the use of the several systems is minutely detailed, and when 
the factory production is separated from the purely commercial operation of 
disposing of the factory product, the commercial books are also described, and 
in all cases the number of men at work, and the number and class of book- 
keepers, clerks, messengers, time-takers, and so on, employed in cost accounting 
is given, so that any manager can tell about what he may expect the use of a 
similar system to cost in his own establishment. 
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THE FACTORY MANAGER 


By HORACE L. ARNOLD 


HE one aim of “The Factory Manager” is to explain the methods of highly 
successful factory and shop managers. It tells how they eliminate dead 
expense; unnecessary fixed charges; friction and delays in handling 

work; useless help, methods and records; unnecessary time and material; inter- 
ruptions, “waits” and guesswork ; too many handlings of work, etc., and how they 
arrive at the exact cost of all work done. 

There is not a theory in the whole book. Every chapter is a working plan 
available for immediate use. Every method, every card, every blank form and 
record book, is in successful use; every one is the result of years of testing, re- 
vision, and improvement. All cards, tickets, order-blanks, page or sheet headings, 
etc., have the size marked, together with the color and kind of paper on which 
they are printed. Anyone can, therefore, reproduce any form shown and readily 
apply it to his own business. 

The main divisions of the book are Organization and Management; the 
Office; Purchasing Department ; Drawing Office; Production Department; Store 
Room; Tool Room; Time Records; Receiving and Shipping Departments; Mis- 
cellaneous. 

The purpose and exact manner of using every method and form are plainly 
and completely explained, so that everyone can easily understand its purpose and 
determine its value if applied in his own shop. 

“The Factory Manager” tells, in short, the exact means by which others 
have attained the greatest successes. 
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THE ENGINEERING INDEX 
ANNUAL 


FOR THE YEAR 1907 


VERY important improvement, every new invention, novel process and in- 
dustrial development may be traced by THe ENGINEERING INDEX ANNUAL. 
Papers on thousands of subjects, both of theory and practice, are recorded 

init. There are 7,000 descriptive notes on nearly as many subjects. 

This volume contains 450 pages, embracing all branches of engineering, and 
clearly indexes alphabetically by subjects about 7,000 important articles of per- 
manent value, which appeared during 1907, in about 250 standard technical, 
weekly, monthly and quarterly journals, transactions and proceedings. It is 
complete in itself for the period covered. 

Each index note is descriptive in the literal sense of that term. Thus, in addi- 
tion to the full title of the article, the name of the author, the title and address 
of the journal and the exact date of publication, there is given in each case an 
expert résumé of the ground covered by the article or paper described—these 
descriptive notes having been prepared by a staff of trained readers, each of 
whom is highly skilled in the art of indicating clearly in a few words the exact 
character and purpose of any given engineering publication. 

THE ENGINEERING INDEX ANNUAL is, therefore, both an Jndex and a 
Digest of the engineering literature and development in all parts of the world 
for the past year. And this record of current practice in engineering is exactly 
the information you most often need—and which is the most difficult to obtain, 
because it has not reached the stage of insertion in technical books. 

The time-saving utility of this Index consists in the fact that it points directly 
to each and every original publication that the searcher may desire to consult. 

The object kept continuously in view has been to put in as small a space 
as possible such short descriptions of the scope and general character of the 
articles indexed as to enable any one in search of information on a particular 
subject to decide whether or not it would be worth his while to obtain or consult 
the original article, paper or report. 

And we undertake to supply—if not out of print—the full text of every 
article indexed in the original language, together with all accompanying illus- 
trations. 


450 Pages, 7 x 9% inches, Cloth Binding. $2.00, Prepaid. 


THE ENGINEERING MAGAZINE 
140-142 Nassau Street, New York 


7 
ENGINEERING PUBLICAT 
IONS 173 
____ ENGINEERING PUBLICATIONS ~*~ 
A 
| 
| 
iW 
| 
| = 
i 
| = 
t 
| 


i14 ENGINEERING MISCELLANY 


IF YOU ARE A QUALITY MAN 


eC. 


differentiate yourself. A high quality card always indicates a high Le ee 
quality man, and a high quality man always sells high quality goods, — ee yoy 


PEERLESS PATENT BOOK FORM CARDS cats 


are the highest quality cards, because they have smooth edges and ’ fe 
show no indication of having been detached from book. Beautifully oe wr 
engraved, they fix your status when you present them. Nothing bet- it Ny 


men use ches d sell cheap goods, 


ter can be bought. Nothing finer can be made. | (iP )) \ \ 
Your card represents your individual tas ste , your degree of culture, | “Tht \ 
your busines ent, and is a sare ine f youre ‘lil wre. Cheap | 
»present cheap he | \ \ 


You owe it to your house; you owe it to yourself to use Peerless 
Patent Book Form Cards, 


OUR SMART 
CARD IN CASE 


BAUSCH & LOMB 
New Architects’ Level 


Made under the direction of our Associate, Mr. George N. 
Saegmuller, and characterized by the same mechanical and optical 
excellence which have made our instruments S/andard. 


The special point is—that this instrument is far and away su- 
perior to those usually offered at this price, $80.00. 


Send for descriptive circular. Our complete catalog of Survey- 


ing and Engineering Instruments, which include several new instru- 
OTEEL COMPANY ments, will soon be ready. 


PITTSBURGH. PA 


@ Our NAME ON AN ENGINEERING OR SCIENTIFIC IN- 
STRUMENT, A PHOTOGRAPHIC LENS, FIELD GLASS, LABO- 
RATORY APPARATUS OR MICROSCOPE IS OUR GUARANTEE, 


WRITE TODAY FOR SAMPLES AND PRICES Bausch & -* Optical Cn 
THE JOHN B. WIGGINS COMPANY CARL ZEISS, JENA GEO. N.SAEGMULLER 


&.K. FIGHER BUILDING 
ALES AGEN CHICAG 


ROLE MANUFACTURERS Offices: San Francisco 
New York Washingtor 
ENGRAVERS, PLATE PRINTERS, DIE EMBOSSERS Boston London 
35-37 East Adams St., CHICAGO. Chicago Frankfort 


ROCHESTER, N. Y. 


“‘Queen” Transits and Levels 


are the results of over fifty years’ experience in making 
High-Grade Scientific Instruments. 


Send for Illustrated Catalogues of Engineers’ and Draftsmen’s Instru- 
ments and Field and Office Supplies. 


QUEEN & CO., Inc. 


N. W. Cor. Eighth and Arch Streets, Philadelphia, Pa. 


YOUNG & SONS 


TRANSITS AND LEVEL MANUFACTURERS "OF 
The Buff"’ is sold by what the instru- ENGINEERING MINING AND. V 
in the field, in convincing the SURVEYING INSTRUMENTS 


PHILADELPHIA 


Jamaica Plains Station, Boston, Mass. 


READ THE ENGINEERING INDEX IN EVERY ISSUE OF THIS MAGAZINE | 
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COMPRESSED 
AIR 


ECONOMICS 


Compressed air is one of the 
greatest labor-savers and cost- 
reducers ever introduced into 
industrial and productive meth- 
ods, and up-to-date profit-earn- 
ing management demands a fa- 
miliarity with its use and pos- 

sibilities. 


The latest applications of com- 
pressed air in every field; new 
pneumatic appliances and de- 
vices; useful shop kinks; de- 
scriptions of representative 
plants; every-day experiences 
of practical men—these are 
some of the things treated in 
COMPRESSED AIR, the only 
publication in the world de- 
voted to the subject and for 


thirteen years the recognized 
authority. 
The subscription price is $1.00 


per year in U. S. and Mexico, 
$1.50 per year elsewhere. Sam- 
ple copy will be sent on request. 


COMPRESSED 
AIR 


PUBLISHED MONTHLY 


EASTON, PA. 


11 Broadway, NEW YORK 
165 Queen Victoria St., LONDON 


Please mention The Engineering Magazine when you write. 
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where. 


Recause Globe=Wernicke Filing 


Cabinet sections can be obtained in 


of which there are some 70 
different patterns and sizes, most 
problems 


and blue prints are easily solved. 

Write 
complete descriptions, measurements 
and details. 


ship on approval, 


horizontal or upright  sec- 


relating to the orderly 
papers, patterns, manuscript 


for catalog 807-G, giving 


Uniform prices every- 
Where not represented we 
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WatterR KENNEDY, 


PITTSBURG, PA. 


PATENTS 


Trade-Marks and Copyrights 

Securep or Fee Returned 

FREE opinion as to patentability. 

Send for Guide Book and What to 

Invent, finest publication issued for 

free distribution. Patents secured 
by us advertised free. 

EVANS, WILHENS@CO. 
No. 615 F Street N. W., Washington, D.C. 
NEw YORK OFFICES: 

132 Nassau Street, New York City 


C.A. DIETERICH, 


COUNSELOR aT Law, 
SOLICITOR or U. S. ano FOREIGN PATENTS, 
267 BROADWAY, NEW YORK CITY, N. Y¥. 


Litigation affecting Letters Patent, etc. 
Special attention devoted to inventions relating to 


STEAM ENGINEERING, 


H. B. ROELKER, 
CONSULTING, EXPERT & CONSTRUCTING 


MECHANICAL ENGINEER. 
41 Matoen Lane, NEW YORK. 


Factory and Marine Work, Refrigerating and 
Pumping Machinery. Designer and manufac- 
turer of Screw Propellers. THE ALLEN Dense 
Air Ice Machine for Steam Vessels. 


Contracting and Consulting Engineer. 
BLAST FURNACES. 
Bessemer and Open Hearth Steel Works, Etc. 


ROLLING MILLS. 


GEORGE M. BRILL, M. E. 


Consulting Engineer 


MECHANICAL, ELECTRICAL 


SPECIALTIES— Manufacturing Plants 
and Processes, Powcr Installations 


Investigations 


MARQUETTE BLDG., 


CHICAGO 


CHARLES W. BARNABY 
Mem. Am. Soc. M. E. 
CONSULTING ENGINEER 


309 Broadway, ° New York 


Power Plants, Handling Machinery, Works Equi t and 
rocess Improvement 


Supervising, Testing, 


Designing 


F. G. Baum & Company 
ENGINEERS AND CONSTRUCTORS 
Examinations, Reports, Estimates, Designs 
Complete Hydro-Electric Power Development, Elec- 
tric Power Transmission Systems 


1404-7 Chronicle Bldg., SAN FRANCISCO, CAL, 
Arcade Annex, SEATTLE, WASH. 


St. Louis, Mo. 


F. WEBER & CO. 


Baltimore, Md. 


1125 CHESTNUT STREET, PHILADELPHIA, PA. 


ENGINEERING, MINING AND SURVEYING INSTRUMENTS 
Second-hand Transits and Levels bought and sold 
RIEFLER’S ROUND SYSTEM DRAWING INSTRUMENTS and all Drawing Room requirements 
Write for Engineering Catalogue 
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F. KF. WEBNER 


CERTIFIED PUBLIC ACCOUNTANT 


(UNIVERSITY OF ILLINOIS) 


Particular attention given to devising and in- 
stalling Accounting Systems for determining the 


COST OF PRODUCTION 


Suite 700, First National Bank Building 


CINCINNATI, 0. 


If request be made upon official stationery an illustra- 
ted chart of Production Accounts will be sent gratis 


INDUSTRIAL BUILDINGS NATHANIEL ROBERTS 
D.C. NEWMAN COLLINS 
TWENTY-NINE BROADWAY, N.Y. ENGINEER 
CONSULTING ENGINEER & ARCHITECT Demarest, N. J. 
Preliminary Layouts and Data for Financing. 
signin ang 
THE BRANDIS SONS CO. H. F. J. PORTER, M. E. 
Surveying and Engineering Instruments, || + maoison avenue, NEW YORK. 
Assists Progressive Managers to install Modern 
Catalogues sent on application. ¥. Industrial Methods in Manufac 


FINANCIAL AID 


OUR CERTIFICATE AND INTRODUCTION in financial circles here materially 
assists in expanding clients’ credit and borrowing facilities. 
FACTORY ECONOMY -We report upon and install operating processes and cost accounting of 
product economically without elaborate form. 


ACCOUNTING AND SECRETARIAL—We simplify and improve recording and accounting 


detail to combine efficiency with a minimum of labor. 


CONSTITUTION-We scrutinize the corporate organization, pass upon the records of proceedings, 
consistency of the minutes and adherence to charter rights. 


JOHN ALEXANDER COOPER & COMPANY 


CERTIFIED PUBLIC ACCOUNTANTS 
First National Bank Building, Chicago 
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STEPHEN WILLIAMS & STAFF 
346 BROADWAY NEW YORK 


[ ESTABLISHED 1879 ] 


DEVELOPERS OF EARNING-POWER 
IN MEN, MACHINERY, MATERIAL AND METHODS 
THRU INCREASE OF 


EFFICIENCIES, EARNINGS AND ECONOMIES 
[SEND FOR PARTICULARS ] 


JNO. ROBERT W, HU M. Am. Soc. C. E. M. Am. Soc. ™. 
A. W. ROBINSON 
ROBERT W. HUNT & CO. CONSULTING ENGINEER 

BUREAU OF INSPECTION, TESTS, AND CONSULTATION 14 Phillips Square - Montreal, Canada 
Trust Louis D R E G { N G M A c H N E R Y 

2 Rooker ieago 3 rion S in H ith. 
Monongahela Bauk Bldg. Pittsburg” Nortolk Of every type designed for special conditions. 
Inspection of Rails and Fastenings, Cars, Locomo- Plant for public works. Gold dredges. 25 
tives, Pipe, ete. Bridges, Buildings and other years’ experience in more than 125 dredges, 
Structures. Chemical and Physical Laboratories. Cable Address Long Dist. Telephone 
Reports and Estimates on Properties and Processes, Dredge, Montreal” Uptown 2478 


ROBERT McF. DOBLE 


Consulting and Supervising Engineer 
Expert in Hydro-Electric Power Development J.G WHITE & CO. 


528 Majestic Building, DENVER, COLO. 


ENGINEERS--CONTRACTORS 
Tel. 744-5 Broad 43-49 EXCHANGE PLace 


41-43 WALL STrcer New Vons 


F R A N K S U T T Oo N London Correspondents Canadian Correspondents 


MILL ENGINEER JG. Waive & Co., tro. Canaoian Wuite Co. 
91 WALL STREET N. Y. CITY © CLOAK LANE, CANNON ST. MONTREAL 


PRINCIPAL PH LIPPINE OFFICE, MANILA, P I. 


Designs for Complete Mechanical 
Equipments for Mills and Factories 


Hawley Pettibone 
H. A. Kimber 


LOOMIS PETTIBONE COMPANY 
Consulting Engineers 
2 Rector Street, NEW YORK 


Specialize in Design, Construction and Operation of Power, Fuel, Illuminating 


GAS PLANTS 


G. W. McCLURE, SON & CO., ENGINEERS AND CONTRACTORS 
Blast Furnace Construction, Fire Brick Hot Blast Stoves, Open Hearth and Heating Furnaces 
NEw BESSEMER BUILDING, PITTSBURG, PA. 
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JULIAN KENNEDY 
ENGINEER 


PITTSBURGH, Pa., U.S. A. 


CABLE ADDRESS, ENGINEER, PITTSBURGH 


GEO. R. WOOD EDWARD M. WEEKS | 
ELECTRICAL MINING ENGINEER ATTORNEY-AT-LAW AND SOLICITOR OF 
1207-8 PARK BUILDING unireostaveSs DATENTS 
PITTSBURG, PA. 1419 G STREET, N. W. WASHINGTON, D. C. 
PATENTS TRADE MARKS 
Macdonald & Macdonald Louts A-HILL 
Attorneys and Counselors in Patent Causes PATENT ATTORNEY 
SOLICITORS OF PATENTS 1336 NEWYORK AVENUE 
Hudson Terminal Building WASHINGTON. D.C. 
50 Church Street - NEW YORK 
T. KENNARD THOMSON PERCIVAL ROBERT MOSES, E. E. 
M. Am. Soc. C. Am. Soc. M. E. Consulting Engineer 
Consulting Engineer Bridges, Buildings || 43, 45 West 34th Street, NEW YORK 
and Foundations All branches of Consulting Engineering pertaining 
Hudson Terminal Building, New York to the equipment of Buildings and Factories. 


| SPECIALISTS IN EACH DEPARTMENT 
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WATER POWER | THE PROCEEDINGS OF 


H. von SCHON | THE ENGINEERS’ CLUB OF PHILADELPHIA 
M. Am. Soc. C. E. | 
CONSULTING ENGINEER | Edited by the Publication Committee 
SUITE 603, WAYNE COUNTY SANK BUILOING | Published Quarterly in January, April, July, 
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Clarkson School of Technology 


Thomas S, Clarkson Memorial POTSDAM, N. Y. 


Organized under Charter of the University of the 
State of New York. 

Courses leading to degrees of Bachelor Science 
in Chemical, Civil, Electrical and Mechanical Engi- 
neering, comprising four years of thorough train- 
ing and resident college work in theory and _ prac- 
tice of engineering. Conies of Clarkson Bulletin, 
published quarterly, mailed on application. 

Va. S. Atpricu, Director, 


Lehigh University, 
SOUTH BETHLEHEM, PA. 


Courses in Civil, Mechanical, Mining, Metallurgical, 
Electrical, and Chemical Engineering, in Electrometal- 
lurgy, Analytical Chemistry, Geology and Physics. 
Also Classical and Literary Courses. 

For further information, for Registers of the Uni- 
versity, and for descriptive circulars of the different 
courses, address 

Tue REGISTRAR. 


Institute of Technology, 
BOSTON. 
ARTHUR A. NOYES, Ph, D., Acting President. 
The Institute offers four year courses in Civil, Me- 
chanical, Mining, Electrical, Chemical and Sanitary 
Engineering; in Architecture, Metallurgy, Chem- 
istry, Physics, Biology, Geology; in Naval Architec- 
ture and in General Science. 
Catalogues and detailed circulars of information 
will be sent free on application. 
DANA P. BARTLETT, 491 Boylston Street, 
Acting Secretary, Boston, Mass. 


Massach setts 


DARTMOUTH COLLEGE, HANOVER, N. H. 
Essentially a post-graduate course of two years, 
requiring adequate a. in mathematics— 
including calculus and descriptive geometry—phys- 
ics, chemistry and astronomy. Established 1871. 
Small classes; constant contact with instructors. 
Degree of Civil Engineer. For Catalogue, program 
of requirements, etc., address, 
Pror. Rosert Fretcuer, Director. 


Lewis Institute, Chicago, Ill. 
SCHOOL OF ENGINEERING 


Four years’ course leading to degree of Mechani- 
cal Engineer. In the last two years, elections en- 
able student to specialize in Electrical, Steam, or 
Shop Engineering. Careful attention given to 
mature students, not candidates for a degree, who 
wish to perfect themselves in special lines of work. 
Catalogue or special information sent on application. 


Polytechnic Institute Brooklyn 


COLLEGE OF ENGINEERING 


Courses leading to the degrees of C. E., E.E., M. KE. and 
B.S.in Chemistry. 
Parallel Evening Technical Courses. 


FRED W. ATKINSON, Ph. D., President. 


Sheffield Scientific School of Yale University 


NEW HAVEN, Conn. 

_Courses in Civil, Electrical and Mechanical En- 
gineering; in Chemistry, Pure and Applied; in 
Botany, Zoology, Mineralogy and Geology; in 
studies preparatory to Mining and Metallurgy; in 
Biology, with special reference to preparation for 
a Medical Course; and in General Scientific 
Studies, with English, French, Spanish, and Ger- 
man, Political Economy, History, ete. For Pro- 
gramme address. 

Professor Russet: H. Cuirrenpen, Director. 


University of Pennsylvania 
THE COLLEGE 


Courses are offered in Mechanical, Electrical, Civil 
and Chemical Engineering, Architecture, Chemistry 
and Biology, as well as courses in Arts and Science, 
Finance, and Commerce. New Engineering labora- 
tories of the most modern and approved kind and on 
a large scale have recently been erected. 
For information address, J. H. PENNIMAN, 
Dean of the College, Philadelphia. 


Tufts College 


DEPARTMENT OF ENGINEERING 
Civil, Mechanical, Electrical and Chemical 
Engineering 

New Laboratories and Excellent Equipment. 
Beautiful site within four miles of Boston. Pre- 
paratory Department for students who have had 
engineering practice, but insufficient preparation 
for college work. 

For information concerning courses, and posi- 
tions of graduates, address Pror. GarpNner C. 
Antuony, Dean, Turts Cottece P, O., Mass. 


The Rose Polytechnic Institute 
TERRE HAUTE, Inp1ana, 
A College of Engineering. Courses in Mechan- 
ical, Electrical, and Civil Engineering, Chemistry 
and Architecture. Extensive shops and Labora- 
tories. Expenses low. Nineteenth year. 
For catalogue, address 
C. L. Megs, President. 


Lafayette College 
EASTON, PA. 


Thoroughly equipped technical courses in 
Civil, Mining and Electrical 
Engineering and Chemistry 


For Catalogues address 
Tue 


Ask for Rates on Educational Cards 
. on this page. 


Please mention The Engineering Magazine when you write. 
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<a Thayer School of Civil Engineering 
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EDUCATIONAL DIRECTORY 


Rensselaer 
Polytechnic 
‘ito, Institute, 

Troy, N.Y. 


Local examinations provided for. Send for a Catalogue. 


Stevens Institute of Technology 


provides a course of study of four years’ duration, 
covering all that appertains to the profession of a 


MECHANICAL ENGINEER 


Complete Mechanical, Electrical, Physical and 
Chemical Laboratories. For particulars, address | 
Stevens Institute of Technology, Hoboken, N. ae 


Pennsylvania Military College 


CHESTER, PA. 
47th Year Begins September 16th, 1908. 

Degrees in Civil Engineering, Chemistry, Arts: 

also thorough Preparatory Courses of Study are 

offered together with the physical benefits, the 

moral stamina, the healthful diversion and training 

in personal effiiciency—supplied by a military school 
of the best type. 

Catalogues ot Con. C. FE. Hyatt, President. 


Columbia Gntversity 
in the City of ew Pork 
SCHOOLS OF MINES 
ENCINEERING 
CHEMISTRY 


offers the engineer's degree in Mining, Metallur- 
ical, Civil, Electrical, Mechanical and Chemical 
Emphasis is placed upon a_ broad 
course with thorough attention to the fundamen- 
tals. Complete laboratory facilities and direct con- 
tact with the extensive engineering operations and 
industrial processes centering in New York City. 

Special five and six year courses arranged in 
cooperation with Columbia College. Provision for 
research courses. Technical courses in Summer 
Session. 

Inexpensive dormitories and commons; oppor- 
tunities for indoor and outdoor exercise. 

Annual tuition, $250. Thirty-seven Scholar- 
ships. Committee on Employment. 

For bulletin giving requirements for admission 
to uniform first year oa for advanced standing, 
description of equipment, outline of courses and 


names and positions of graduates, or for any 


further information, address BOX 2, SECRE- 
TARY OF COLUMBIA UNIVERSITY, NEW 
YORK, N. Y. 


Ask for Rates on Educational Cards. 


. . 
Worcester Polytechnic Institute 
WORCESTER, Mass. 
A SCHOOL OF ENGINEERING. 
Courses of study in Mechanical, Civil, Electrical, 
Chemical Engineering, and in General Science. 
Extensive Laboratories in Mechanical Engineering, 


nw 


team Engineering, Hydraulic Engineering, Physics, 
Well equipped shops for Moulding, Forging, - 
Engines and Boilers. 
Catalogue showing positions filled by graduates 


General Chemistry, Industrial Chemistry. Ms 

chine Construction, Pattern P 

mailed on request. 


J. K. Marsua tt, Registrar. 


University of Wisconsin. 


All the engineerin courses, besides a General 
Course, with liberal electives for persons not ex- | 
ecting to follow engineering as a profession, in 
ngineering Science and Practice. Athletic advan- 
tages unexcelled. Fees moderate. ‘Madison has 
the most magnificent site of any inland town in 
America,” and it is as healthful as it is beantiful. 

Dean, College of Engineering, Madison, Wis. | 


Michigan College of Mines 


F. W. McNAIR, President 


Located in the Lake Superior district. Mines and 
Mills accessible for College work. For Yearbook and 
Record of Graduates apply to President or Secretary, 


Houghton, Michigan 


University of Vermont and State 
Agricultural College 
ENGINEERING DEPARTMENT 


Courses are offered in Civil, Mechanical and Elec- 
trical Engineering. Complete modern equipment of 
shops and laboratories. Expenses are moderate. 
Catalogues or Department Bulletins, with list of 
graduates, may ‘be had by addressing 

7. W. Vorey, Dean, Burlington, Vt. 


Pratt Institute, BROOKLYN, N. ¥. 
TWO YEARS COURSE IN 
Applied Chemistry, Applied 
Electricity, Drawing, and 


Steam and Machine Design 
Extensive and thoroughly equipped laboratories 
Write for Catalogue 


University of Illinois 

College of Engineering. Full courses in 

Architecture, in Architectural, Civil, Elec- 

trical, Mechanical, Municipal and Sanitary, 

and Railway Engineering. Also graduate 

courses. Complete equipment. New build- 

ings, shops and laboratories. Address 

W. L. PILLSBURY, 
Rectstrar, Box A, Ursana, ILL. 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


LIDGERWOOD 
HOISTING ENCINES 


Steam and Electric 


Specially adapted for Pile 
Driving. Dock and Bridge 
Building. Quarries, Rail- 
roads and General Derrick 
Work. 


9” x 10” Cylinders Lidgerwood Heisting Engine. Weight, 13,700 Ibs. Standard Double 
Cylinder type. Is very quick in starting under a heavy load and is designed for high speed. 


More than 30,000 Engines and Electric Hoists in Use 
CABLEWAYS: Convevinc purposes 
Send for Illustrated Catalogues 


Lidgerwood Mice. Co. 


96 Liberty Street, New York 


Chicago Pittsburg Atlanta Boston 
Cleveland Philadelphia Seattle London, Eng. 


Please mention The Engineering Magazine when you write. 
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You'll Find a Saving in Every Direction 
By Using 
FIAYWARD BUCKETS 


buckets are unequalled for all digging and excavating purposes. 
Our catalog will ‘‘ show you’’ and copy will be sent on application. 


THE HAYWARD CO. street 


NEW YORK 


x 


For Land and Marine Boilers. 


UNIFORM THICKNESS, EASILY CLEANED, 
UNEXCELLED FOR STRENGTH. 


ALSO 
FOX CORRUGATED FURNACES. 
Sole Manufacturers in the United States. 


THE CONTINENTAL IRON WORKS, 
West and Calyer Streets, NEW YORK. 
Near 10th and 23d Street Ferries. Borough of Brooklys. 


J 


OUR NO. 2 IMPROVED 
CABINET TURRET 


LAT 


Gives the best possible results in 
lathe work, 1s firm and compact, 
with no chance for spring or chat~ 
ter, and so arranged that the cen~ 
ters ** agree,” which means that 
work is bound to be accurate. 

Is easily operated. 
Has many special features. 


Write for Catalogue. 


AMERICAN TOOL & MACHINE CO., Boston, Mass. 


EureKa 
Fire Hose 


is approved as a Factory Fire Hose by the 
Associated Factory Mutual Fire Insurance 
Companies. 
FOR FACTORY, SHOP AND MILL PROTECTION 
HOSE FOR ALL PURPOSES 
Samples and Fall Information on Application 


olen EUREKA FIRE HOSE MFG. CO., 


OR 


Designed and built along the best lines and cf the best materials to 
ake of’ ry) give the maximum service at minimum cost, our various types of Fees: 
P ION FURNACES 
MORISON SUSPENS 
hy 


THE BRISTOL CO. 


Manufacturers of 
» BRISTOL’S RECORDING PRESSURE GAUGES 
BRISTOL’S RECORDING VACUUM GAUGES 
BRISTOL’S RECORDING THERMOMETERS 
BRISTOL’S RECORDING VOLTMETERS 
BRISTOL’S RECORDING AMMETERS 
BRISTOL’S RECORDING WATTMETERS 


The Wm. H. Bristol Electric Pyrometers j; 
The Wm. H. Bristol Recording Shunt Ammeters \* Baistou's / 


The Wm. H. Bristol Recording Milli Voltmeter Hamm 


SPECIAL RECORDING INSTRUMENTS 
THE BRISTOL COMPANY, Waterbury, Conn. “CHiaco 


“You CAN COUNT | S. W. CARD MFG. COMPANY 
ON CARD QUALITY” MANSFIELD, MASS., U. S. A. 


Jenkins ’96 Sheet Packing 
THE ORIGINAL UNVULCANIZED PACKING 
Suitable for all steam joints. Not only does it make a tight joint quickly, but it 
makes a joint that qwil/ /ast. Made in sheets, and also to order, in GASKETS cut 
to any size or shape. All genuine is stamped with Tiade Mark as shown in the cut 
is guaran 


JENKINS BROS., NEWYORK, BOSTON, PHILADELPHIA, CHICAGO, LONDON 


SMALL STEEL CASTINGS, 


MALLEABLE IRON CASTINGS, 
STANLEY G. FLAGG & CO., ~— PHILADELPHIA, PA. 


The PNEUMATIC UNEY? THE UEHLING 
The UEHLING = 


== ONS nishes a reliable check on 
REVOLUTION RECORDER ! producers, boilers, etc. 


Joun R. Duntap, Proprietor, 140-142 Nassau Street, New York. 
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New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. But as the 
information is necessarily obtained from those who offer the appliances for sale, it is proper 
to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


Large Lift Bridge at Cleveland, Ohio. 
HE constantly increasing tonnage car- 
ried by the internal waterways of the 
country, particularly along the Great Lakes, 
has resulted in the last few years in a 
largely increased size of vessels. The ships 
of the present day carrying the bulk of the 
vast tonnage of ore, coal, and grain have 


the dimensions and tonnage of vessels in- 
duced both the federal and local authori- 
ties at all the principal lake ports to take 
steps for the improvement and develop- 
ment of the internal harbor systems afford- 
ed by the rivers that had brought to these 
cities their early prestige as lake ports. The 
city of Cleveland, Ohio, was one of the 


SIDE VIEW OF NEW 230-FOOT SPAN SCHERZER ROLLING LIFT BRIDGE FOR B. & O. R. R. ACROSS 
CUYAHOGA RIVER AT CLEVELAND, SHOWING MAINTENANCE OF TRAFFIC DURING CONSTRUCTION, 
j SCHERZER ROLLING LIFT BRIDGE CO., CHICAGO. 


a length of more than six hundred feet. 
As the size of the vessels increased, har- 
bor facilities ample to accommodate the 
lake carrier of a few years before became 
taxed beyond all possibility of the econom- 
ical handling either of ships or cargo. This 
state of affairs and the certainty that the 
future would bring a further increase in 


first of the large lake cities to recognize 
the necessity for improving the river as a 
means not only of conserving vested in- 
terests, but of developing the entire valley 
of the Cuyahoga river into most advanta- 
geous and economical sites for manufac- 
turing industries and railroad terminals. 

In a city the size of Cleveland with so 
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important a navigable waterway through 
its center the matter of movable bridges 
has naturally been a subject of important 
consideration by both municipal and fed- 
eral authorities. More than 20 bridges, 
both highway and railroad, now span the 
river. These structures were originally 
nearly all of the center pier swing type and 
for the most part very obstructive to the 
navigation of the river by large vessels. 
A policy of new bridge construction along 
modern lines was inaugurated early in the 
campaign for an improved internal harbor 
and has resulted in the removal of a large 
number of center pier swing bridges and 
the construction in their stead of the mod- 
ern type of rolling lift bridge giving a wide 
unobstructed channel for the passage of 
vessels. 

One of the most important changes in 
bettering conditions so as to facilitate the 
handling of vessels of the largest size was 
the recent reconstruction of the Baltimore 
& Ohio Railroad Company’s bridge across 
the Old River Bed on the line of West 
River Street. A long span single Jeaf 
Scherzer rolling lift bridge was completed 
and placed in service at this site a few 
months ago. It replaced a swing bridge 
used by the railroad company for many 
years to reach the extensive ore docks on 
the north side of the river. 

The bridge is a single leaf single track 
through bridge of the Scherzer type hav- 
ing a movable span center to center ot 
bearings of 230 feet, the longest span sin- 
gle leaf bascule bridge in the world. The 
clear channel for navigation measured be- 
tween faces of piers is 210 feet. The total 
length of steel work including the short 
plate girder fixed approach span at the rear 
end of the bridge is 334 feet. The bridge 
has a width of 20 feet center to center of 
trusses and a minimum clearance of 22 feet 
above the ties. The counterweight is of 
Portland cement concrete carried in steel 
boxes in the plane of each truss, the bridge 
being counterweighted so as to be at rest 
in all positions. 


Tensile strength 
Reduction of area 


The bridge is operated by two alternat- 
ing current electric motors of 75 H.P. each, 
the controller governing the motors being 
placed in the operator’s house. The mo- 
tors are equipped with solenoid brakes op- 
erated by an independent switch on the 
switchboard in the operator’s house. The 
power is applied in the operation of the 
bridge by pinions on the main operating 
shaft engaging with fixed racks placed on 
independent supports outside of each truss. 
The operator’s house also contains indi- 
cators which show to the operator, both 
day and night, all positions of the bridge 
during operation. Indicators are also pro- 
vided showing the positions of the end 
latch. Signals are placed at each end of 
the bridge interlocked with  derailing 
switches and with the end latch and main 
operating controller so that the bridge can- 
not be operated until these signals have 
been set at “danger” and the derailing 
switches opened. 

The substructure consists of one front 
pier, three main piers carrying the track 
girders on which the bridge rolls and an 
abutment supporting the rear end of the 
plate girder approach span. These piers 
are of concrete carried on piles. 

An interesting feature of this work was 
the erection of the new bridge in its open 
position without interfering with the rail- 
road traffic over the old swing bridge or 
the operation of the old bridge for the 
passage of vessels. 


Monel Metal. 

ONEL metal is a natural alloy con- 
taining from 70 to 8o per cent. of 
nickel, and having physical properties in 

castings as shown in the table. below. 
Monel metal is as non-corrosive as pure 
nickel, the same in appearance, low in price 
and suited for any castings which are sub- 
jected to severe strain and shock and 
which must be of a metal that will not 
corrode. It is specially recommended for 
such parts of automobiles, motor boats, 
yachts, steamships, pumps, valves, etc., as 


Grade B. Grade C. 
85,000 Ibs 65,000 Ibs. per sq. in. 
40,000 Ibs 25,000 Ibs. per sq. in. 


per cent. 
14 per cent. 


30 per cent. 
35 per cent. 


€ 
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are now being made of various bronzes or 
white metals. Monel metal castings are 
sound, clean, and true to pattern and easily 
machined, and the high percentage of nick- 
el in them insures great strength and 
toughness. The physical properties cited 
above are merely those for the two grades 
mentioned. Greater strength and elastic 
limit can be furnished if required in the 
same composition and with the same non- 
corrosive properties. Isaac G. Johnson & 
Co., Spuyten Duyvil, N. Y., are well 
equipped for making castings of every size 
and description in this metal, which is 
made by the Orford Copper Company, 
New York. 


New Sensitive Dri!l Press. 


HE Washburn Shops of the Worces- 
ter Polytechnic Institute, Worcester, 
Mass., have recently brought out a vari- 
able speed sensitive drill press of an en- 
tirely new design and upon which they 
have several patents pending. The ma- 
chine has several novel and _ interesting 
features not embodied in any machine be- 
fore placed on the market. Between the 
driving shaft and the spindle no cones or 
quarter turn belts are used, the power be- 
ing transmitted to the spindle by means 
of a double disk and roll friction designed 
to give an instantaneous variation of 
speeds, in which the essential feature is a 
cam clutch combining a positive drive and 
tightener which increases or decreases the 
pull of the disk on the roll directly as the 
work requires. This action is entirely 
automatic. The pressure between the rolls 
and disks being very slight except when 
drilling. 

The variation of spindle speeds is ob- 
tained by throwing a lever attached to a 
segment gear which meshes into a rack 
cut on the roll carrier, the extreme move- 
ment of the rack being only two inches for 
a range speed from 4 to 1. This sliding 
of the rolls across the disks is easily ac- 
complished as there is but very slight nor- 
mal pressure on the rolls except when drill- 
ing, so that there is no excuse for not run- 
ning the drill at exactly the proper speed. 

No counter shaft is required with this 
machine. To stop the spindle, the speed 


lever is thrown to its extreme position and 
while in this position the driven roll is out 
of contact with the driving disk, the disk 
being recessed for this purpose. The elim- 
ination of the counter shaft from the mul- 
tiple spindle type is especially advanta- 
geous, not only in the ease with which the 
variations of spindle speeds may be ob- 
tained without the trouble of shifting belts, 
but each spindle may be started or stopped 
at will independently of any other spindle. 
The design also presents a much neater 


appearance than is possible in any multiple 
spindle drill press which depends on cones 
and quarter turn belts to transmit its 
power. 
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Each head of the multiple spindle type is 
a unit in itself and the heads may be slid 
along the column to as close as 10” cen- 
ters. Any head may be taken from the 
column or extra heads added as the work 
requires. The head is fastened to the col- 
umn by a tee bolt set at an angle and the 
head is drawn into position by the lever 
nut showing in the cut at the rear of the 
machine. 

The disks are of cast iron and the rolls 
of fiber. The spindle has a travel of 3” 
and the head a vertical adjustment of 7/4”. 
The diameter of the spindle in the sleeve 
is 79” and is bored to receive a No. I 
Morse taper. The single spindle machine 
weighs about 250 pounds, the two spindle 
450 and the three spindle 650. 

The drill press is no experiment, having 
been thoroughly tested for several months 
by every day use at the Washburn Shops. 
It is designed for sensitive drill work and 
will carry both carbon and high speed drills 
up to 9/16” at their proper speeds and 
feeds. 


A New Locking Socket. 
lamp socket has recently 
been placed on the market by the 
General Electric Company, which should 
prove a boon to hotel managers, factory 


owners, managers of amusement. resorts 
and others who suffer lamp losses by petty 
thievery. In the old style of locking socket 
the lamp was held rigid in the socket and 
attempts to remove it generally resulted in 
breaking the globe. In the new style the 
screw shell turns freely and the lamp can- 
not be removed until the shell is locked 
with the key. The socket is shown in the 
accompanying illustration, and it should be 
noted that the addition of the locking feat- 
ure has been made without detracting in 
any way from the neat appearance of the 
standard socket. This locking socket 
should also appeal to those who had con- 
templated using the higher priced tantalum 
and wingsten lamps, but who had deferred 
doing so on account of the extra induce- 
ments offered to the sneak thief. 


A New Departure in Fan Blowers. 
NEW departure in fan blower design 
has been made by the Massachusetts 
Fan Co., of Watertown, Mass. Ball bear- 
ings are used in place of the usual babbit- 
ted journals, with a consequent friction re- 
duction of at least 85 per cent. The bear- 
ing is of the Chapman type. In large sizes 
it is made up of a circular containing ring 
into cach side of which are set case hard 
ened cups. A sleeve is slipped through the 
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center, and a case hardened cone is forced 
on at cach end. Between the cups and cones 
run hardened steel balls separated by small 
idler balls held on the circular center line 
by means of steel floats. The bearing 
proper is enclosed in a frame or housing 
within which it is supported on the ball 
and socket principle. The shaft is then 
slipped through the sleeve, the contact be- 
ing a good sliding fit, leaving the sleeve 
free to turn with the shaft, or the shaft 
to turn with it. The idler ball eliminates 
the grinding action usually found in ball 
bearings. Each bearing is packed in vase- 
line when shipped from the factory, and 
requires no attention whatever except a 
semi-annual repacking. This is effected by 
removing the dust proof washers and ap- 
plying the vaseline directly to the balls. 


overhung upon the end of the shaft. The 
bearings, both upon one side of the fan, 
are of similar make, but of single ball 
races instead of double as in the larger 
fans. The different parts of both types of 
bearings may be readily dissembled for in- 
spection or replacement, but as each is 
subjected to a severe running load before 
acceptance this is rarely necessary. The 
small exhauster type is made universally 
convertible, that is, it may be adjusted to 
discharge in any direction without resort 
to a change of hanger, and with equal ease 
it may be made either right or left hand or 
inverted without reference to the bearings, 
for which special oiling arrangement would 
be required in other types. The same 
hanger is used on both single and double 
exhausters. 


In order to detect any defective parts 
each bearing is run under a hydraulic pres- 
sure of several tons after assembling. Such 
bearings have been run for months under 
various conditions without showing the 
slightest sign or wear or deterioration. 

The bearings are supported in the orai- 
nary manner on rigid angle iron uprights 
which carry a cross bar extending between 
the main fan braces, the fan housing being 
made of any form to meet the require- 
ments. There is perfect freedom from risk 
of fire, odor or pollution of the air, and 
above all no care is required. The fans 
may be placed in conspicuous places with- 
out collecting dust due to escaping oil. 

In the smaller type, those with a 60 inch 
height of shell and less, the blast wheel is 


By a recent extended series of tests it 
was shown that the power required by a 
ball bearing fan averaged only about 90 per 
cent. of that required to run the same fan 
when cquipped wth ordinary babbitted 
bearings. Both fans were brought down 
to working conditions by several weeks 
run before the tests were made. The de- 
crease in power is roughly equivalent to 
annual saving of about 25 per cent. of the 
cost of the fan. 


Erwood’s Reversible Rolling Shutter. 
HE advantages attained in the use of 
shutters composed of independent 
slats of metal, each hooked to the other, 
are especially apparent in closing large 
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openings such as confront us in round- 
houses, shipping platforms, wagon ways 
and fire walls, core and drying ovens, ete. 
They occupy a limited space over the open- 
ing on either side and are readily operated 
by either a light chain or automatic fusing 
link, as required. 

Doors of this type have of late years 
found favor in connection with large core 
oven and dry kiln work where a fireproof 
and fairly air tight closure is sufficient. 

Core ovens of 20 feet in width at the 
opening and subjected to the ordinary tem- 
perature of such a service have been suc- 
cessfully sealed in this way. In the ordi- 
nary rolling shutter, however, the 
slats are formed hook or S shaped 
and consequently but one side of 
this combination is water and dust 
proof, as is obvious in hooking 
two such shapes into each other. 

While it has been the custom to 
place the weather side outward 
and thus shield the hinges from 
the elements and dust, the inside 
or reverse side wherein the hinge 
is exposed by the open groove, 
has been exposed to all the objec- 
tions of wear and corrosion en- 
tailed by the admission of mois- 
ture and dirt, conditions not pos- 
sible to remove or prevent in 
shutters constructed in the old way. 

One of the features in the Erwood re- 
versible shutter is not only to remove this 
difficulty, but to place before the shutter 
using public a reversible device with both 
sides weather proof. The illustration shows 
a slat of individual construction, but dif- 
ferent methods of a compounded slat have 
also been fully detailed by the inventor, to- 
gether with other features of operating 
mechanism. In the sketch it will be ob- 
served that what would constitute the re- 
verse or inside of the slat or shutter is pro- 
tected and shielded by means of a shield 
composed of the same sheet as constitutes 
the entire slat, the shield extending over 
the opening of the hinge and acting as a 
water shed extending down to the center 
of the hinge and preventing drip or dust 
from lodgment in the vital part of the 
shutter. This invention permits of the use 
oft a flat web to the slat, which in rolling 
closely to the winding mechanism occu- 


pies not only less space but also lighter 
counterweighting as the shutter is rolled 
up. 

The shutter is the invention of John Er- 
wood of Chicago, the inventor of the Er- 
wood swing gate valve. 


Revolving Oilstone Scraper Sharpener, 


HIS machine was principally designed 
for the purpose of properly sharpen- 

ing machine scrapers. The old method of 
sharpening by rubbing them over an or- 
dinary bench oilstone requires considerable 
time and an experienced man to put a 
scraper in shape that it will take hold to 
the surface being scraped. An ordinary 
man or boy, by using the scraper sharpen- 
er, will not only sharpen the scraper quick- 
er and better but will sharpen it in such 
a way that it will cut better and longer 
without The machine also 
sharpens it in such a way that an inexpe- 
rienced man can get the greatest efficiency 
out of the tool. The machine will grind 
the face perfectly straight or slightly con- 
vexed if so desired, always making sharp 
cutting edges on the two edges. For grind- 
ing the edge, the scraper is held in a vise 
which is attached to compound slides, and 


sharpening. 


by the use of the hand lever the vise and 
scraper are moved back and forth, as well 
as laterally across the face of the stone. 
By these two motions the scraper is moved 
over the whole face and always keeps the 
stone worn straight. For gripping the 
scraper quickly and accurately in the vise 
there is provided a small platform which 
is always in the line with the face of the 
wheel and parallel with the lines of motion 
of the two slides. Therefore to grip the 
scraper simply push the vise over the plat- 
form, set the scraper on it and clamp the 
vise by turning the small hand wheel, then 
slide the vise laterally forward until the 
scraper comes over the stone. This can be 
very quickly and conveniently done. The 


feed is regulated by the adjusting screw at 
the front of the machine. 

Other purposes for which the grinder 
can be used in machine shops is touching 
up and putting a keen smooth edge on 
thread cutting tools or any other tools on 
which a keen smooth edge is required. 
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When doing work like this the scraper 
holding the attachment can be thrown back 
out of the way. The oilstone wheel is run 
in a bath of kerosene, which prevents heat- 
ing the tool and keeps the surface of the 
wheel clean and sharp, not permitting it to 
glaze. It is driven 
through a_ set of 
spur gears with a 
ratio of two to one 
making a very pow- 
erful drive. Ar- 
rangements are 
made so the stone 
will not throw any 
oil. The machine is 
furnished with 
counter shaft for 
belt or motor drive. 
The machine is 
portable and it is 
provided with two 
handles by which it 
can be easily carried 
by two persons and 
placed anywhere on the floor close to the 
work on which the scraper men are work- 
ing. It is made by Mummert, Wolf & 
Dixon Co., Hanover, Pa. 


Stone Elevators and Conveyors. 

NE of the largest and best equipped 
O stone crushing and shipping plants in 
America has recently been completed by 
the Cedarcliff Stone Company at its works 
near Cedarcliff, N. Y. An exceedingly in- 
teresting and important feature of this 
plant is the very complete system of ele- 
vators and conveyors by which the stone 
is handled throughout the numerous proc- 
esses of preparation and shipment. This 
may be divided into two parts: 
First the series of elevators and conveyors 
which take the stone from the crushers to 
the revolving screens and from thence to 
the storage grounds, and second, the series 
which deliver the sized product from the 
storage grounds to cars or vessels as the 
case may be. The first system consists of 
three elevators and two belt conveyors. 
Each of these elevators is 65 feet high from 
center to center of wheels. They all are 
of the general types illustrated and are the 
same in construction and dimension of 
parts. Two of these elevators stand side 
by side and are so located that they han- 
dle the product of a No. 9 Gates crusher 
and four of No. 6 size. The stone from 
each elevator is delivered into a revolving 
screen from which the tailings go back to 
two No. 6 crushers on each side and are 
recrushed. Everything which passes 
through the screens is received by the third 


system 


elevator which stands directly in the rear 
of the other two, and which delivers it to 
the finishing screen in the top of the build- 
ing. 
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The finishing screen separates the stone 
into 2-inch and 34-inch products and the 
screenings which pass through a 36-inch 
hole. The screenings are carried by a 14- 
inch Century belt conveyor to the north 
of the building, a distance of too feet. The 
2-inch and 34-inch products are conveyed 
to the storage grounds at the south of the 
building by two separate belt conveyors, 
the belt for the concrete stone being 24 
inches and the other 18 inches in width. 
These conveyors to the storage ground dis- 
charge the stone by means of an automatic 


EFFREY 


the storage capacity is about 8,000 cubic 
yards. The distributing conveyors over 
these grounds rest on concrete columns 
placed 35 feet from center to center, each 
column being 12 feet by 7 feet in plan, and 
having a ventilating shaft 8 feet by 3 feet 
in its center from top to bottom. Beneath 
the column in the center and running the 
entire length of the storage ground there 
is a conduit or tunnel cut out of the solid 
rock. The cross section of this tunnel is 
8 feet by 8 feet inside measurements and 
its length is 160 feet. The walls and floors 


tripper into the proper compartments for 
each class. 

The plan of ground storage adopted by 
the Cedarcliff Stone Company is something 
unique in stone crushing plants and is, so 
far as we know, the first in which this ar- 
rangement has been adopted. Most stone 
crushing plants deposit the stone in large 
bins which are not only costly to erect but 


‘must be maintained at heavy expense. This 


ground storage plan is precisely the scheme 
commonly used for storing coal. The stor- 
age ground is 160 feet long by 100 feet 
wide, and the distributing conveyors are 
placed at an elevation of 35 feet, so that 


are of concrete while the roof of the tun- 
nel is formed of 12-inch I-beams set 2 
feet apart and filled in with concrete. In 
this roof bit-gates are located six to eight 
feet apart the entire length. Oven the tun- 
nel, stone will be piled to a height of 35 
feet. 

For conveying this crushed stone to rail- 
way cars or barges, a 36-inch belt conveyor 
travels the entire length of the tunnel. By 
opening one of the bin gates described, the 
stone from above falls onto the belt con- 
veyor, which delivers it to an elevator 45 
feet centers. This discharges onto another 
belt conveyor 36 inches wide by 200 feet 
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long, which carries it over the railway 
tracks to the wharf at the river's edge. 
The stone from this conveyor is discharged 
by a tripper either at the wharf for loading 
vessels or into a small pocket overhanging 
the side tracks of the West Shore Railroad 
Company, where it is loaded onto railway 
cars.. This system of loading conveyors 
is designed for a capacity of about 400 tons 
per hour, and is operated by an independ- 
ent engine so that the barges or cars can be 
loaded without reference to the operation 
of the main plant. 

A conspicuous feature of this elevating 
and conveying scheme is the great strength 
of the elevators. The buckets of all are 
30 inches in length and are sustained by 
two parallel chains especially designed and 
made up for the heaviest possible work. 
The chains are the Michigan type of the 
Jeffrey climax steel chain, except that they 
are made double width in order to give 
greater bearing surface on the head and 
foot wheels. They are designed to carry 
a steady load of from six to seven tons, 
and as a factor of safety of about 15 is 
allowed it is reasonable to suppose that 
there will never be any serious trouble 
even though the conditions under which 
they work are necessarily severe. 

The entire elevating and conveying sys- 
tem was installed by the Jeffrey Manufac- 
turing Company, Columbus, Ohio. 


O. K. Planer Sets. 
HE O. K. system of lathe, planer, 
shaper and boring-mill tool holders 
offers the advantages of a solid forged cut- 


ting tool combined with the most econom- 
ical use of steel, particularly when the high 
priced high-speed steels are employed. An 


accompanying illustration shows the O. K. 
standard boring-mill set. Owing to the 
fact that boring mill cutting tools must 
necessarily be short a solid forged tool can 
only be reforged two or three times, which 
makes the cost excessive when high-speed 
steel is used. The O. K. system of holder 
and cutting tools permits the changing of 
the cutting tool on the work without loss 
of time, and as the holder lasts indefinitely 
the only expense is the replacing of worn- 
out cutters with new ones. Owing to the 
great variety of boring mills the O. K. 
Tool Co. are prepared to make their hold- 
ers in any size and drop to suit different 
mills. Their standard set consists of a 
holder, block and twelve assorted high- 
speed steel tools. 

The O. K. lathe dogs are steel drop 
forgings, case hardened, with set screws 
and removable jaws made of tool steel 
carefully hardened and tempered. The end 
of the set screw is protected from upset- 
ting or bending and the work is gripped 
between two V blocks which do not mar 
the work. They are also furnished with 
jaws made like a pipe vise with teeth for 
gripping rough stock for high-speed turn- 
ing, or they may be had with brass jaws 
at a slight advance in cost. 

The makers are the O. K. Tool Holder 
Co., Shelton, Conn. 


Activity of the Cement-Making Industry. 
EVEN powerful Corliss engines de- 
signed for installation in a_ single 
industrial plant, with electric generator, mo- 
tors, transformers and a full complement of 


auxiliary apparatus, including a separate 
condenser for each of the engines, consti- 
tute an order which is notable at any time 
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and particularly so at present; for this 
enormous quantity of power machinery, 
now being built and installed by Allis- 
Chalmers Company in cement mills at Naz- 
areth, Pa., operated by the Atlantic Port- 
land Cement Co., indicates something of the 
proportions which the cement-making in- 
dustry is assuming and the prominent part 
that it now plays in the commercial activity 
of the country. Allis-Chalmers Company 
has, for many years past, been leading man- 
ufacturer of cement making machinery, and 
the fact that it also builds power, electrical 
and transmitting machinery puts the com- 
pany in a position to equip completely every 
department of a cement plant, from the so- 
called “raw mill,” where the material is first 
treated, to the “finishing mill” in which the 
product is turned out for shipment. During 
the past twelve or fifteen months there has 
been great activity in this line, and orders 
carried over into the new year, together 
with contracts recently placed for equipment 
that is urgently needed, show a relatively 
healthy condition of trade which contrasts 
strongly with the continued inactivity in 
some less favored industries. 


New Shaper Cross Feed. 
HE accompanying comparative illustra- 
tions graphically illustrate the advan- 
tageous features of the new front cross 
feed which Gould & Eberhardt, Newark, 
N. J., are putting on the market as an at- 
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tachment to their well-known line of high 
duty shapers. This new front cross feed is 
intended principally for tool room and die 
work where the job requires both down and 
cross feeds to follow a given outline. Fig, 


FIG. 2. 


1 shows the contortions necessary with the 
standard shaper in order to use both feeds 
and keep an eye on the line. The new 
front cross feed which the manufacturers 
have designated as “the natural way” is 
shown in Fig. 2. It is claimed that this feed 
will not only enable the workman to turn 
out better and more accurate work, but it 
also permits of a less fatiguing position 
at the machine. This addition to the al- 
ready long list of shaper improvements put 
out by Gould & Eberhardt, is patented, and 
controlled by them. 


Locomotive Pedestal Facing Machine. 
HE accompanying illustration is so 
clear that the reader should have no 
difficulty in understanding the practical 
points of the facer, whose parts are easily 
and quickly kept true. At the top of the 
square bar is a steel swivel, allowing the 
cutting tools to be placed for either leg. 
There is also a swivel to allow for the 
angular side of the shoe. The top of the 
swivel is a large surface which clamps 
firmly to the frame and is easily changed to 
allow the device to work on narrow spaces. 
In one side of the square vertical bar or 
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slide for the milling head is a steel square- 
thread feed screw. The milling head has 
a bronze half-nut engaging the feed screw 
to a ratchet and pawl for change of feed. 
The feed is operated by an eccentric on 
the milling head, driving the vertical shaft 
and making it automatic and variable to 


suit the requirements. As the milling head 
has two adjustments, to and from the leg 
and across the face, it allows fine 
and quick adjusting without 
knocking or loosening any part. 
A suitable crank is furnished with 
it. At the lower end the univer- 
sal adjustable clamps securely 
hold the device firmly and rigidly 
to the frame. The power is ap- 
plied to gears turning the milling 
spindle. This is threaded to re- 
ceive the milling cutters, which 
are made of square high speed 
steel, and are removable for grind- 
ing and adjusting. The means of 
applying the power is by a tele- 
scopic shaft having universal tum- 
bling joints at each end, which al- 
lows the power to be placed in a 
convenient and out of the way 
place, eliminating belts, etc. <A 
large quantity of metal can be re- 
moved in a short time, not by one 
pass, but by taking light cuts, as 
the time consumed in each transit 
is very short. A very complete 
rig for driving this and their other portable 
tools is their two cylinder air or steam mo- 


tor, which in itself is an admirable ma- 
chine. It is made by H. B. Underwood & 
Co., 1027 Hamilton St., Philadelphia. 


Lawrence Balance Dynamometer. 
HE Lawrence balance dynamometer for 

weighing transmitted power is partic- 
ularly adapted for testing ma- 
chines already installed to get 
the amount of power consumed 
by the individual machine. Its 
peculiar advantage is that it is 
not necessary to displace the 
machine being tested and the 
power consumed by the ma- 
chine can be weighed when it 
is in actual operation and do- 
ing its work. The dynamome- 
ter being placed near the ma- 
chine, the regular driving belt 
is carried to the dynamometer 
and a short belt is used from 
the dynamometer to the ma- 
chine itself. It is particularly 
adapted for experimental work 
in laboratory and experimen- 
for all types of machinery, 
schools. It can also 


tal rooms 
or in technical 


be used to very good advantage in 
testing gas engines and small steam en- 
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gines to find the power they will develop 
at the different speeds. It is built in three 
sizes, weighing power up to 50 horse power. 
One advantage of this machine over test- 
ing which is sometimes done by an electric 
motor is that the efficiency of the machine 
does not have to be guessed at, as in the 
case of a testing motor. Numerous tests 
of the machine have shown the error, if 
any, to be remarkably small, and in tests of 
machinery taking small amounts of power, 
but in totals aggregating 250 horse power, 
have agreed within 2 per cent of the re- 
sults from indictor cards of engines driv- 
ing the same machinery. 


Motor Drive in an Emergency. 
A‘ interesting incident showing new ad- 
vantages of motor drives turned up 
recently. A large Ohio paper mill ordered 
several engine type generators of the 


Northern Electrical Mfg. Co., Madison, 
Wis. Through an oversight the customer 
did not specify who should mount the ar- 
mature on the engine shaft, and thus nei- 
ther the engine builder or dynamo manu- 
facturer made provisions for mounting the 
armature. When this was discovered after 
erecting operations had begun it was found 
that no jobbing shop was in a position to 
handle a force fit of about 150 tons. Ac- 
cordingly the Northern Electrical Mfg. Co. 
shipped from its works one of its motor 
driven hydraulic presses, with necessary 
rigging for pressing the armature on the 
shaft. A small generator was rigged up 
to furnish current, and the job of pressing 
completed in short order. Had not the 
portable motor driven outfit been avail- 
able, considerable delay would have been 
necessary, and much expense to ship the 
armature and shafts to the engine builder's 
factory for mounting. 


NEWS SUPPLEMENT 


The Engineering Magazine—April, 1908 


Personal. 


—Joseph G. Branch, formerly chief en- 
gineer of the City of St. Louis, has taken 
charge of the scientific department of 
Rand, McNally & Co., Chicago. 


—Philip J. Nash has taken charge of the 
sales department in Chicago, of the Ernst 
Wiener Co., New York. Mr. Nash has 
long been in the industrial railway business 
and is a technical and practical man. The 
offices are located at 863 Monadnock 
Building. 

—Arthur D. Little, chemical engineer of 
Boston, has just been re-elected official 
chemist of the American Paper and Pulp 
Association, at the recent meeting of which 
he read a most enlightening paper upon re- 
cent developments in the manufacture of 
paper and pulp. 

—Alfred A. Wohlauer announces that he 
has opened an office at 500 Fifth Avenue, 
New York, and is prepared to investigate 
and report upon all matters relating to elec- 
tric light and heat; to design and supervise 


electric light and heat installations and to 
advise as to the possibilities with new prop- 
ositions and as to the extension and im- 
provement of existing installations. 


Industrial Notes. 

—Hammond Iron Works, Warren, Pa., 
has issued a tankage scale, giving the ca- 
pacities of steel tanks up to and including 
5,500 barrels. 

—Lenher Engineering Co., sales agents 
for the Taylor gravity underfeed stokers, 
announce the removal of their offices from 
39 Cortlandt Street’ to the Singer Tower, 
149 Broadway, New York. 

—At the recent annual meeting of the 
stockholders of the Massachusetts Fan Co., 
Watertown, Mass., Horace Chenery was 


elected president, and D. K. Bartlett, treas- 
urer. Mr. Bartlett will have general charge 
of sales and manufacture. 

Ridgway Dynamo & Engine Co., Ridg- 
way, Pa., builders of automatic engines and 
dynamo electric machinery, have opened a 
district sales office at 907 Andrews Build- 
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ing, Cincinnati. George W. Euker will be 
in charge as manager. 

—George P. Hutchins has moved from 
500 Fifth Ave. to 11 West 32nd Street, 
New York, where he will be associated 
with the Homer W. Hedge Co., general 
advertising agents, and will manage the 
technical department of their business. 

—Among recent orders received by the 
Massachusetts Fan Co., Watertown, Mass., 
for equipment for schoolhouse ventilation 
consistifig of fans or complete heating ap- 
paratus, are Public School No. 129, New 
York City, Lawn School and Delason Ave. 
School, Cleveland, O. 

—The Fidelity & Casualty Co., 97 Cedar 
Street, New York, have issued two book- 
lets treating of fly wheel insurance and en- 
gine inspection and steam boiler inspection 
and insurance, in which much valuable in- 
formation regarding these forms of insur- 
ance are given. 

—The Massachusetts Fan Co., Water- 
town, Mass., is furnishing equipment in the 
way of fans and heaters for the Eastern 
Maine Insane Asylum, Bangor, Maine, 
Office Bank and Library Co., Boston, the 
Memorial Building, Dayton, Ohio, and the 
Norwich Hospital for Insane, Norwich, 
Conn. 

—Through a “kink” somewhere in the 
chain of communication, the data which 
reached us for the description of the in- 
stallation shown in the upper picture on 
page 919 of our March issue defined the 
generators as being “G. E.” This is an 
error, the tc generators in the Traction 
Terminal Building, Indianapolis, illustrated 
in the photograph, being of the Western 
Electric Company’s manufacture. 

—The Massachusetts Fan Co., Water- 
town, Mass., are furnishing for the Clar- 
endon Clay and Mining Co., North Claren- 
don, Vermont, a complete hot blast outfit 
for drying Kaolin. The apparatus consists 
of a steam heater and one of the Massa- 
chusetts ball bearing fans. The adaptabil- 
ity of the type of fan is showm by the fact 
that when the balls are once packed in 
vaseline no further attention is required 
for at least six months. 

—The United Gas Machinery Co. have 
taken offices in the Engineering Building, 
114-118 Liberty Street, New York City. 


‘They have taken over the business former- 
ly conducted by Thos. IF. Fitzsimmons at 
100 Broadway, and will manufacture a 
complete line of gas generators for mak- 
ing producer gas for gas engines and heat- 
ing, and water gas for high temperature 
furnaces, forges, annealing, etc. Thos. F. 
l‘itzsimmons remains with the company as 
its president and general manager. 

—J. A. & W. Bird Co., 34 India Street, 
Boston, have issued two text books on 
Power Transmission which are the first of 
a series of six similar books. Nos. 1 and 2 
treat of Belt Drive Design and the Power 
of Belting respectively. The remainder of 
the series will deal with such topics as 
Quarter Turn Drives, Shafting Designs, 
Miscelaneous Notes on Belting, etc. These 
booklets will be of a uniform size and have 
a device on the covers which will enable 
them to be joined together in a single, com- 
pact work of reference. 

—During January, the Duquesne Steel 
Foundry decided to adopt the gas power 
system to operate the works formerly 
driven by steam. The initial equipment will 
consist of a 400 H.P. (max.) Westinghouse 
gas engine of the three-cylinder vertical 
enclosed type, direct connected to a 240 
Kw. generator which will serve the vari- 
ous motor drives around the plant. The 
plant will operate on natural gas, which is 
available in large quantities in the Pitts- 
burg district for power as well as lighting. 

—The American Society of Mechanical 
Engineers with the desire to still further 
develop their publications, have secured 
Lester G. French to direct their editorial 
department. Among the immediate im- 
provements to be undertaken is the estab- 
lishing of departments in the monthly Pro- 
ceedings, thus providing a greater variety 
of technical articles of interest. Many 
other features are also planned. All such 
papers, however, will first be presented and 
discussed before the Society at its meet- 
ings, as formerly, thus benefiting the mem- 
bership twofold. 


—Among recent sales in the line of 


steam specialties The Ohio Blower Co., 
Cleveland, O., report the folowing: To the 
Tower Hill-Connellsville Coke Co., Union- 
town, Pa., two 12-inch cast iron exhaust 
heads, one 5-inch horizontal separator, two 
10-inch horizontal separators; Ellingsburg 
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Washington Normal School, Seattle, Wash., 
one exhaust head; Lee-Huckins Hotel Co., 
Oklahoma City, Okla., one 10-inch exhaust 
head; Merchants Ice and Cold Storage Co., 
one 5-inch horizontal steam _ separator; 
Knott-Van Arnam Mfg. Co., Fort Wayne, 
Ind., one 6-inch horizontal oil separator. 
Also a number of ammonia separators for 
use in connection with ice manufacture. 
—The next monthly meeting of The 
American Society of Mechanical Engineers 
will be held in the auditorium of the En- 
gineering Societies Building, New York, on 
the evening of April 14. The general sub- 
ject of the meeting is The Conservation of 
our Natural Resources, which is now re- 
ceiving unusual attention, because of the 
invitation of the President of the United 
States to the governors of the several 
states, and to the presidents of the national 
engineering societies, to confer with him 
in Washington on this important problem. 
The New York meeting will be addressed 
by four speakers who will consider forest 
preservation in its relation to water power, 
economy in the utilization of fuels, and the 
attitude of the engineer in regard to these. 
Dr. Henry S. Pritchett, president of the 


Carnegie Foundation for the advancement 
of teaching, will be one of the speakers and 
will discuss the “Relation of the Engineer 
to the Body Politic.” 

—The Westinghouse Machine Company, 
builders of the Roney mechanical stoker, 
reports for the first two months of this 
year a good demand for stoker equipment. 
Perhaps the most interesting orders have 
come from cold storage companies. The 
Merchants Ice & Cold Storage Co., Cincin- 
nati, are installing three equipments; the 
Montgomery Ice & Cold Storage Co., Jen- 
kintown, Pa., two equipments; and_ the 
Molt Ice & Cold Storage Company, Indian- 
apolis, the same number. Another munici- 
pal lighting station at Troy, Ohio, oper- 
ated by the Board of Public Service, has 
adopted Roney stokers, and the Pennsyl- 
vania Light, Heat & Power Co., Allegheny, 
operating a large central station at that 
place, increases its present equipment with 
two stokers of large capacity. The Mutual 
Union Brewing Co., Alliquippa, Pa., is in- 
stalling three equipments, and the Alpha 
Portland Cement Co., operating a number 
of plants in the country, one of the largest 
size. 


NEW CATALOGUES AND TRADE PUBLICATIONS 


Note:The display advertisements of the firms mentioned under each heading can be found 
readily by reference to the Alphabetical Index. See page 11. 


Boilers. 
Merray Iron Works, Burlington, lowa.—Cat- 
alogue No, 60, describing safety water tube boil- 
ers. Also contains views of a few buildings in 
which these boilers have recently been installed. 
The catalogue is well printed and handsomely 
illustrated. 12 by 9 in.; pp. 40. 


Chains. 

Link-Bett Co., Philadelphia—Catalog No. 75 
is devoted to an illustrated description of chains 
for all classes of service. Sprocket wheels and 
gearing are also'given a place. 6 by 9 in.; pp. 
208. 


Chucks. 

Cusuman Cuuck Co., Hartford.—Catalogue 
and price list containing an illustrated descrip- 
tion of chucks specialy designed for lathes, drill- 
ing machines, boring and turning mills, milling 
machines, etc. 4 by 7% in.; pp. 48. 


Contractors Machinery. 


Parker Hotst & Macutne Co., Chicago.—Cat- 
alogue No. 20 is devoted to an illustrated de- 


scription, with tables giving sizes, of derricks 
and hoists of all descriptions. Also contains 
numerous testimonial letters. 5 by 7 in.; pp. 72. 


Conveyors. 
Jerrrey MANuracturtnGc Co., Columbus, Ohio. 
Catalogue treating of rubber belt conveying 
machinery. Illustrated with many views showing 
recent installations. Als} contains price list. 6 
by 9 in.; pp. 48. 


Electric Motors. 

Nortnern Exectrtca Mra. Co., Madison, 
Wis.—Booklet devoted to a brief illustrated de- 
scription of variable speed motors. Also contains 
some facts about the single voltage variable 
speed system. 3% by 6 in.; pp. 12. 

Spracue Exectric Co., 527 W. 34th St., New 
York—Bulletin No. 810 illustrates and describes 
direct-current electric motors for operating ven- 
tilating fans and blowers. 8 by 10% in.; pp. 28. 
Electric Supplies. 

Western Etectric Co., Chicago—Large, cloth 
bound, catalogue illustrating and describing such 
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electrical apparatus and supplies as are constant- 
ly in demand, tegether with prices. The book 1s 
fully indexed. 734 by 10 in.; pp. 838. Also 
Bulletins No. 5910-2 and 5910-3 treating of 
power equipment for boot and shoe factories and 
cement mills respectively. Illustrated with many 
views showing recent installations. 7% by 10% 
in.; pp. 24. 
Engine Indicators. 

Inptcator Co., Corry, Pa.—Catalogue 
describing indicators, both inside and outside 
spring types; reducing wheels and planimeters. 
Contains numerous testimonial letters from cngi- 
neers of this country and Europe, and a chapter 
giving much handy and useful information about 
taking and reading indicator cards. 6 by 9 in.; 
pp. 32. 

Fan Motors. 

Western Exvectric Co., Chicago—Bulletin No. 
$352 contains an illustrated description, with 
prices, of desk, bracket and ceiling fans. ‘The 
bulletin is well printed in two colors. 6% by 9 
in.; pp. 44. Also Bulletin No. 5910-1 treats of 
power equipment for railroad shops, and is illus- 
trated with views of shops showing tools oper- 
ated by individual electric motors. 734 by 10% 
in.; pp. 32. 

Feed Water Heaters. 

Griscom-Spencer Co., 90 West St., New 
York—Catalogue illustrating and describing the 
Reilly multicoil feed water heaters. Evaporators, 
condensers, water filters, and grease extractors 
for removing oil, grease and other impurities 
from feed water are also briefly described. The 
catalogue also contains rules and tables show- 
ing the calculations and results to be secured 
from the installation of feed water heaters. 
These tables are figured for several different 
kinds of steam plants, for several different 
values of coal and for various initial tempera- 
tures of feed. 

Fuel Economizers. 

Green Fuet Economizer Co., Matteawan, N. 
Y.—Catalogue bearing the title “The Book of 
the Economizer” not only describes the history 
and methods of the Green fuel economizer, but 
also such engineering topics as the absorption of 
heat by different parts of the boiler surface; the 
relative economy of boiler surface and econo- 
inizer surface under various conditions; methods 
of determining the economy of additional heat- 
ing surface from the load curve; the effects of 
oil fuel, high steam pressures and superheat on 
boiler economy; methods of measuring the tem- 
perature of flue gases; and reports of various 
tests of boiler plants containing economizers. 
This book will be of interest and value to all 
who manage, design or operate steam power 
plants. Illustrated. 6 by 9 in.; pp. 160. 

Gauges. 

Syracuse Steam GavuGce Mrc. Co., Syracuse, 
N. Y¥.—Catalogue describing gauges for all pur- 
poses, recording instruments and thermometers, 
together with tables giving sizes and prices. Ll- 
lustrated. 7 by 10% in.; pp. 52. 

Gears. 

Boston Gear Works, Norfolk Downs, Mass.— 

Catalogue El containing an illustrated descrip- 


tion, with prices, of gears, including chains, 
sprockets, bearings, steering devices, ete. 3% by 
6 in.; pp. 90. 

Hoisting Machines. 

Patten ManuracturinGc Co., Chattanooga, 
‘Tenn.-—Catalogue, pocket size, treating of build- 
ing contractors’ hoists. Illustrated. 4 by 6 in.; 
pp. 16. 

Incandescent Units. 

GeNeRAL Exzctric Co., Schenectady, N. Y.— 
Bulletin No, 4561 treats of illumination and the 
hest solutions of many of the problems involved. 
The bulletin is illustrated with many views of 
the Gem lamp and fixtures especially suited for 
its installation. Illumination tables giving the 
fvot-candle values on different horizontal planes 
when the lamp is used with various types of 
Holophanes are also given. 8 by 10% in.; pp. 
16. Bulletin No. 4566 illustrates and describes 
G. E. Tantalum incandescent lamps. 8 by 104 
in.; pp. 12. 

Locomotives. 

BaLpwin Locomotive Works, Philadelphia— 
Pamphlet No. 64 illustrates and describes loco- 
motives built for the Central Railroad of Brazil. 
9 by 6 in.; pp. 32. 

Locomotive Cranes. 

Brown lHotsttinc Macutnery Co., Cleveland— 
Booklet containing an illustrated description of 
locomotive cranes with grab buckets for handling 
coal, ore, sand, ashes, etc., together with a par- 
tial list of users. 6 by 9 in.; pp. 40. 


Pumping Machinery. 

Burrato Steam Pump Co., Buffalo, N. Y.— 
Catalogue No. 187 illustrates and describes 
steam, power, centrifugal and turbine pumps for 
every service. Also contains tables giving speeds, 
capacities, etc. 6 by 9 in.; pp. 132. 


Reinforced Concrete. 

ConstrucTION Co., 8 Beacon St., 
Boston—‘‘Reinforced Concrete in Manufacturing 
Plants” is the title of catalogue No. 11 illus- 
trating and describing not only a number of 
manufacturing plants built by this company, but 
also typical dams, bridges, chimneys, water tow- 
ers and public buildings, as well as the Harvard 
Stadium. 


Ruck Drills. 
C. T. Carnanan Mec. Co., Denver—Catalogue 
illustrating and describing air hammer rock 
drills and accessories. 7 by 10 in.; pp. 40. 


Steam Specialties. 

Kirts MAnvracturinG Co., Oswego, N. Y.— 
Well-printed catalogue illustrating and describ- 
ing regulators, reducing valves, steam traps, 
safety water columns, pump governors, and low 
pressure boiler feeders. 6 by 8 in.; pp. 28. 

Onto Brower Co., Cleveland—Catalogue de- 
scribing. in simple language, the Helico-Centrifu- 
gal principle which is applied in the design of 
the Swartout cast iron exhaust heads and steam 
and oil separators. Self-closing ventilators are 
also described and helpful tables given. pp. 80. 

D. T. Witttams Vatve Co., Cincinnati—Cata- 
logue and price list illustrating and describing 
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brass and iron valves, gauge-cocks, fittings, oil 
and* grease cups, lubricators, steam traps, sepa- 
rators, etc. Also contains much useful 
Fully indexed. 5 by 7 in.; pp. 180. 


Steel Sheeting. 


Greorce W. Jackson, Inc., 169 W. Jackson 
Soulevard, Chicago—Catalogue illustrating, with 
a brief description, a few of the different uses 
to which interlocking steel 
adapted. Also contains numerous testimonial let- 
ters. 10 by 7 in.; pp. 70. 


Steel Tires. 


STANDARD STEEL Works, Harrison Bldg., Phil- 
adelphia—Booklet containing a reprint of a pa- 
per on the causes of defects and failures of steel 
tires read before the Western Railway Club by 
George L. Norris, M. E. Illustrated. 9 by 6 in.; 
pp. 38. 


data. 


sheeting can pe 


Ventilators. 

Ek. B. Bavcer & Sons Co., 40-55 Pitts St. 
Boston—Booklet illustrating and describing the 
Badger ventilator as a remedy for smoky chim- 
neys and ill-ventilated rooms. 5 by 7% in.; pp. 
8. 

Water Meters. 

StmpLex Vatve & Meter Co., 112 No. Broad 
St., Philadelphia—Catalogue devoted to an illus 
trated description of meters for large 
pipes; controlling valves for stand pipes or res- 
ervoirs; rate controllers and loss of head gauges 
for filters; and automatic air valves. 6 by 9 in.; 
pp. 40. 

Wire Rope. 

Hazarp Mrc. Co., Wilkes-Barre, Pa.—Cata- 
logue illustrating and describing wire rope for 
general hoisting purposes, quarries, transmission 
of power, etc. 6 by 9 in.; pp. 96, 


water 
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HELP WANTED 
ENGINEERS: Leading employers’ everywhere 
seek through us experienced Civil, Electrical, Me- 


chanical, Marine and Mining Engineers. List of 
positions open free if you state experience, salary 
and position desired. Offices in 12 cities. HAP- 
GOODS, 305 Broadway, N. Y. 12-6 


AUTOMOBILES 


“SUCCESS” AUTOMOBILE $250. The original 
motor-buggy. After eleven years labor by an engi- 
neer a perfect steel tired Auto. Runs 25 miles an 


hour, good hill climber. Write for particulars. 

SUCCESS AUTO-BUGGY MFG. CO., Inc., 522 

De Baliviere Ave., St. Louis, Mo. 12-6 
BOOKS 


THE FACTORY MANAGER tells how to elimi- 
nate dead expense; unnecessary fixed charges; 
friction and delays; useless men, methods and rec- 
ords; unnecessary time and material; interruptions, 
“waits,” and guess-work; too many handlings of 
pte etc., and how to arrive at exact cost of work 
done. Send for circular. THE ENGINEERING 
MAGAZINE, 140-142 Nassau St., New York. 


EVERY PRACTICAL ENGINEER should com- 
pile his own note book. Subscribe for Webber’s 
tables, printed on 4x7” sheets, for insert binders. 
Every engineering subject, 25 cts. per sheet, print- 


ed on both sides. Write for information to WILL- 
IAM O. WEBBER, Consulting Engineer, 432 Ex- 
change Building, Boston, Mass. 9-5 


THE ENGINEERING INDEX ANNUAL for 
1°06 embraces all branches of engineering, and 
clearly indexes alphabetically by subject about 


7,000 important articles of permanent value which 
appeared during 1906 in about 250 engineering 
journals, transactions and proceedings. Complete 
in itself for the period covered. We undertake to 
supply the full text of every article indexed, in 
the original language, together with all accompany- 
ing illustrations. 416 pages, 9% by 7 inches, cloth 
binding, $2.00 weeeail Sent on approval. THE 
ENGINEERING MAGAZINE, 
St., New York, 


140-142 Nassau 


MACHINERY DESIGNED 


ORIGINAL MACHINERY designed by Mechani- 
ca! Engineer with inventive ability, also improve- 
ments made for all practical purposes. ‘lerms reas- 
onable. Address Box 112, care of THE ENGI- 
NEERING MAGAZINE, 140-142 Nassau St., New 
York. 1-4 


PATENT FOR SALE 


WINDMILL. GOVERNOR securing highest effi- 
ciency for windmills at all velocities of wind, in- 
creasing yearly output about 200%. Can be fitted 
to existing windmills. Address Box 111, care of 
THE ENGINEERING MAGAZINE, 140-142 Nas- 
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New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. But as the 
information is necessarily obtained from those who offer the appliances for sale, it is proper 
to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


The Crescent Fuel Oil Engine. 
T is a well known fact that much 
money has been spent and a great 
deal of thought devoted to the develop- 
ment of an internal combustion engine 
that would successfully burn the cheaper 
and heavier oils. The increasing de- 
mand for gasoline for automobile and 
motor boat purposes has raised the price 
of this fuel practically beyond the reach 
of industrial power users. 

The Crescent oil engine successfully 
burns as fuel either kerosene or fuel oil, 
and by this is 
meant that the 
old troubles of 
sooting up of 
engines, pistons 
sticking with 
carbon, and low 
efficiencies, all 
resulting from 
imperfect com- 
bustion, have 
been entirely 
eliminated in 
the Crescent. 
The fact also 
that the Cres- 
cent is a two- 
cycle engine, 
without valves, 
cam-shafts, gears or electric sparking 
devices, further commends it to the 
power users—due to the simplicity, re- 
liability and the ease with which it 
is operated. The efficiencies realized in 
this engine are found to be higher when 
using fuel oil as fuel. In engines up 
to 12 horse power—1o horse-power 
hours are realized for every gallon 
burned; in engines from 20 to 30 horse 
power—i1 horse-power hours; in en- 


gines 40 horse power and above—i2 
horse-power hours. These estimates are 
made of course when engine is running 
under full load conditions. It is obvious 
that this is a very high efficiency. 

As the Crescent is a two cycle engine 
an impulse takes place at each revolu- 
tion. ‘This impulse is varied in intensity 
by the automatic action of the governor, 
which acts directly on the pump in such 
a way to deliver oil in rateable quan- 
tities into the combustion chamber. The 
governor control is so perfect in its ac- 
tion that a vari- 
ation of not 
over 3 per cent. 
in the rate of 
rotation of the 
engine is shown 
between full 
load and no 
load. When the 
Crescent is used 
for electric 
lighting pur- 
poses no flicker 
or cycle beat is 
noticeable in the 
lights, and 
heavy fly wheels 
are not neces- 
sary to ensure a 
steady light or a smooth running ma- 
chine. 

Oil is carried in the base of the en- 
gine sufficient for ten hours’ run. 
Should it become necessary, however, to 
have the oil supply tank buried under 
ground, the oil pumping device is so ar- 
ranged as to pump the oil from this 
tank directly into the engine. In refer- 
ence to meeting the exacting require- 
ments of the Board of Underwriters, the 
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Crescent, through its design, complies 
with all their conditions. The gravity 
tank holding the fuel does not hold over 
one-half pint at any one time, and this 
the Board does not object to. 

The simplicity of this engine is shown 
by the fact that the moving parts within 
the Crescent oil engine are a crank shaft, 
connecting rod, piston, and vaporizing 
nozzle; outside the engine is a governor, 
fly wheels, pump and pipe connections, 
and still, oils whose gravities vary from 
26 to 45 degrees are successfully burned 
without any changes of mechanism. 

At present the engines are built in 
sizes ranging from 10 to 40 horse power, 
and are of single and double cylinder 
type. Larger engines are under way, 
and there is no reason to doubt but what 
engines built on this plan will shortly be 
made in sizes up to 500 horse power. 
The principle of burning the heavier oils 
has not yet been adapted to any other 
than the stationary engine, but the build- 
ers expect to be in the field soon with a 
line of marine engines adapted to the 
burning of fuel oil, and expect to realize 
the same economy as they do in the sta- 
tionary engine. 

Before closing this article it might 
be well to take into consideration the 
actual fuel cost of operating a 40 horse 
power engine ten hours. An engine 
oi this size would get 12 horse-power 
hours from every gallon of fuel oil 
burned. A 40 horse-power engine run- 
ning ten hours, would produce 400 
horse-power hours. Getting 12 horse- 
power hours out of a gallon, the engine 
would consume in ten hours’ run, 33 I-3 
gallons of oil. With fuel oil at 4 cents 
per gallon (and it can be bought for 
this price almost anywhere), the fuel 
cost of operating a 40 horse-power en- 
gine ten hours, would be about $1.34. 
Should the fuel oil cost 5 cents per gal- 
lon, then the cost would be $1.67 for 
ten hours. Four hundred horse-power 
hours are practically equivalent to 300 
K.W. hours. The cost of producing 300 
K.W. hours would be the same as the 
cost of producing 400 horse-power 
hours. Then the fuel cost of producing 
1 K. W. hour, using 4 cent oil, would be 
44 cents, and using 5 cent oil, .56 


cents. This is very cheap power, and js 
only made possible by the ability of the 
engine to burn the cheap oils perfectly, 

The manufacturers, Samuel L. Moore 
& Sons’ Corporation, Elizabethport, N, 
J., will be pleased to furnish any further 
information desired. 


Repairing Roller Chain Drives. 
NE of the greatest advantages of 
roller chain drives over short belts 
is their freedom from expensive atten- 
tion or repair troubles. An occasional 
oiling at long intervals will generally 
keep the chain in first-class running con- 
dition. Chains do not stretch like belts 
and consequently never have to be re- 
spliced or taken up. Nor is any surface 
dressing required, as the sprocket teeth 
engaging with the rollers prevent slip. 


It occasionally happens, however, that 
a link may prove defective or be acci- 
dentally injured enough to make replace- 
ment desirable. For this purpose the 
Diamond repair block has just been put 
on the market, and promises to make 
riveted chain easier to repair than de- 
tachable chain. This tool is small enough 
to be carried in the pocket, and makes 
the insertion of a new link a very small 
matter. By placing the chain in the 
block, as shown, giving both rivet heads 
a light tap with the hammer and another 
with a center punch, the side bar may 
be lifted, the repair link inserted, and 
the chain drive back to work in less than 
ten minutes. If desirable to use the old 
link again, it is only necessary to put 
the link and side bar back into place and 
flatten out the two rivet ends with the 
hamnier, 
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This speedy repair will be appreciated 
by those who have previously used belt- 
ing on troublesome short drives. Chain 
goes into smaller space, does not let the 
machine stop when oil gets on the sur- 
face and with this repair block the link 
can he changed without even taking the 
chain off its sprockeis, thus requiring 


A Special Vertical Milling Machine. 
HE adaptability of the vertical miller 
to special operations not already 
performed by any other type of ma- 
chine is illustrated herewith. Here 
buckets were required to be cut in the 
circumference of the disc of a Sturte- 
vant steam turbine. The difficulty of 


but a fraction of the time required in 
hunting and applying trimming knife, 
clamps, cement, lacing or belt hooks. 
The Diamond repair block is made by 
the Diamond Chain & Mfg. Co., ef In- 
dianapolis, Ind., who will gladly send 
descriptive literature upon request. 


properly rigging up any other form of 
machine to do this work must be ap- 
parent. But the vertical milling ma- 


chine presents a depth of throat, a range 
of movements, and a relation of spindle 
to platen provided by the horizontal at- 
tachment that renders the operations 


a 
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comparatively simple. The machine was 
a No. 6, manufactured by the Becker- 
Brainard Milling Machine Co., Hyde 
Park, Mass., with standard dimensions 
as follows: Size of platen 49 inches by 
18 inches; length of saddle 60 inches; 
longitudinal feed (automatic), 50 inches ; 
cross feed with automatic stop, 20 inches, 
and vertical feed of spindle (automatic) 
of 13 inches. The greatest distance be- 
tween spindle and platen is 30 inches, 
and between centre of spindle and neck 
is 24 inches. 

The disc being operated was 26 inches 
in diameter, forged of open hearth steel. 
It was mounted upon and clamped to a 
circular slotted-edge jig plate which re- 
volves freely about a pin projecting from 
a circular base plate which is securely 
clamped to the platen. The diameter of 
the pin is the same as that of the tur- 
bine shaft, the slots in the jig plate cor- 
respond in number and spacing to the 
buckets to be milled in the disc. A spring 
pawl or pin holds the ring in place as 
each bucket is milled. The value of rel- 
atively great distance between centre of 
the spindle and neck of the machine is 
evident. 

In the horizontal attachmert bevel 
gears transform the movement of the 
vertical spindle into that of the horizon- 
tal spindle. By means of the gradua- 
tions this spindle may be set to operate 
at ary angle in the horizontal plane. 
When properly set it may be securely 
clamped. The horizontal attachment 
which has been recently introduced by 
the Becker-Brainard: Milling Machine 
Co. renders the vertical miller practi- 
cally universal in its scope—far more so 
than a horizontal machine with vertical 
attachment. By its use worm and spur 
gears, spirals, hobs and racks may be 
cut. When so used the cutter is placed 
at the intersection of the centre lines of 
the vertical and horizental spindles. 


An Improved Under-Feed Stoker. 


URING the past few months the 
Taylor underfeed stoker has been 
installed in several of the large steam 
power plants in New York and vicinity. 
This underfeed stoker differs materially 


from earlier designs in combining the 
underfeed with the inclined gravity feed, 
This novel construction, in connection 
with several other features, has pro- 
duced a stoker which is claimed to be 
free from the objections urged against 
other horizontal fuel bed stokers, such 
as caking, clinkering and irregular or 
smoke-producing combustion caused by 
the periodical opening of furnace doors 
whereby too much air is admitted. From 
a maintenance standpoint the new stoker 
must appeal to the operating engineer 
since no ignition, coking or combustion 
arches are required in it. 

The device consists of an_ inclined 
grate made up of air-perforated tuyeres, 
which are simple cast-iron plates laid one 
on top of the other. Between the rows 
of tuyeres are two cylindrical rams, the 
upper ram receiving coal from a hopper 
and the lower ram feeding only the coal 
and partially consumed coke delivered 
from the upper ram. These two rams 
move in unison, the upper ram deriving 
its motion from a crank shaft on the 
front of the stoker and the lower ram 
from the connecting rod of the upper. 
The travel of the upper ram is fixed 
(about 10 ins.), that of the lower ram 
being adjustable to suit the conditions 
imposed by fuels of varying ash con- 
tents. In practice with ordinary fuels 
the lower ram travel is from 2 ins. to 
3 ins. 

The lower tuyeres rest on a rectangu- 
lar box which acts as a support and also 
as an air box connecting all the tuyere 
rows to a common source of air supply. 
‘rom this air box is hinged the sec- 
tional dump plate operated from the 
boiler front. This plate is unperforated, 
as combustion is stipposed to be complete 
by the time sufficient ash has accumu- 
lated to require dumping. No arch com- 
bustion of any kind is used, but provi- 
sion is made for introducing secondary 
air above the grate when needed at the 
higher rates of combustion. 

The operation is as follows: Coal is 
fed between the several rows of tuyeres 
passing forward and upward and is met 
in its passage by streams of righly heat- 
ed air projected horizontally. The ten- 
dency of the whole fuel bed from the 
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combined action of the rams is to move 
downward toward the dump, the result- 
ant of the ram action and the fuel travel 
being to break up the fuel bed continu- 
ously. 

This breaking action renders it un- 
necessary to slice or level the fuel bed, 
the coal distribution being even. The 
only attention necessary is the periodical 
dumping of the ash. In practice these 
dumps take place in from three to five 
hours according to the fuel consump- 
tion. The coal feed is regulated by driy- 
ing the stoker mechanism from the en- 
gine or motor, which drives the forced 
blast fan. ‘The relation of the air sup- 
ply to the coal feed having ence been 
established, all that is necessary is to 
change the speed of the fan engine in ac- 
cordance with the demand for steam. 

The claims of the manufacturer for 
this stoker are: Smokeless combustion 
throughout the entire range of opera- 
tion, high furnace efficiency, maximum 
range of capacity, quick response to ca- 
pacity demand and from a banked con- 
dition, no moving parts subjected to the 
fire, low operating cost, low mainten- 
ance cost and applicabil- 
ity to any externally 
fired boiler. 

The builders have pub- 


lished several tables of zor 
trial data secured under 
conditions of operation ol 
in the New York plant, Ww 
which show how this ap- 907F 
paratus fills the claims 1 006 
of efficiency and capacity Z 
made for it. = 
The steam generator 004 
on which these tests L003 
were run is a standard o 
water-tube boiler con- 90 
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ciety of Mechanical Engineers and all 
apparatus and instruments calibrated by 
comparison with standards. All tests, 
except one at maximum capacity were 
of eight hours duration and all results 
are averages of the entire period of each 
test. 

The economical limit of capacity was 
not reached in these tests. A rate of 
combustion of 50 Ibs. of coal per sq. ft. 
of grate surface, an evaporation of 8.1 
Ibs. of water per sq. ft. of heating sur- 
face or an equivalent boiler output of 
1,500 h.p. is not at all beyond the range 
of economical operation. 

This stoker is made by the Lenher 
Engineering Co., 39 Cortlandt street, 
New York. 


Tests of Graphite on Ball Bearings. 


HERE have from time to time ap- 
peared articles in the various trade 
papers condemning the use of graphite 
as a lubricant for ball bearings. The 
reason these articles have appeared, we 


presume, is because some users have 


had unpleasant experiences with infe- 


taining 6,386 sq. ft. of 
heating surface and a 


HE 


with 


self-contained super- 
heater of 760 sq. ft. of 
surface. There no 
special furnace construction, the gravity 
underfeed stoker being inserted between 
the side walls directly under the boiler 
tubes. 

The tests were conducted in accoru- 
ance with the code of the American So- 


is 


the 
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Professor Goss 
tests with 


rior grades of graphite. 
has made some extensive 


Dixon’s Ticonderoga flake graphite as a 
lubricant for ball bearings combined with 
kerosene oil, lard oil and vaseline, and 
found that friction losses were very 
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much reduced and the bearings made to 
carry a heavier load when Dixon’s Ti- 
conderoga flake graphite was used. The 
following are extracts from Professor 
Goss’ report: 


The lower race rests upon a casting 
which is attached to the spindle of the 
machine. By means of pulleys the spin- 
dle may be driven at three different 
speeds. The pressure imposed upon the 
balls is regulated by 
means of weights applied 
to the lever arm, which is 
of such length that each 
ten pounds applied to the 


200 
FIG. 2. 


The test ball bearing has the form of 
a grooved ball-thrust bearing and was 
made by the Standard Roller Bearing 
Company of 
Philadelphia, Pa. 
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weight-pan gives a reac- 
tion of 90 pounds along 
the line of the spindle 
through the bearing, and 
thence to the test ball 
bearing. The bearing is 
similar in all respects to 
the test bearing, except 
that it is of greater ca- 
pacity. 

It has shown by previ- 
ous experimentation that 
graphite can be efficiently 
applied as a_ lubricant 
when mixed small 
quantities with oil or 
grease. Following this practice, six 
series of tests were run; the lubri- 
cant employed upon the test ball bear- 


800 


It consists of two ou 
hardened steel 
rings, each hav- 2° 


ing a groove or 2 009 


race to receive = 008 
the balls. The te 
bearing fits a 4& 

15/8-in. shaft | 006 
and contains 23 2 
7/16 in. balls. The 
lower race is & 

0 


caused to revolve 
through the ac- 
tion of the ma- 
chine, while the 
upper one is fixed 
in position. The 
entire bearing is 
enclosed in a cup. 
The cup is held in place by a wire which 
serves to oppose its tendency to turn, 
and also to receive the tensional stresses 
due to the normal loading of the bear- 
ing. 
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ing being, respectively, kerosene, a mix- 
ture by weight of 96% kerosene and 
4% graphite; lard oil, a mixture by 
weight of 96% lard oil and 4% graphite; 
vaseline, a mixture by weight of 96% 
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vaseline and 4% graphite; the graphite 
in all cases was Dixon’s Ticonderoga 
flake graphite. Figs. 1, 2 and 3 show 
graphically the results obtained. Where 
the curves are not labeled, the results 
are without graphite. 

As the results of these tests Professor 
Goss says in part that the following 
general conclusions may be drawn: 

“A combination 
of graphite and 
lard oil makes up 
a lubricating mix- 
ture which, when 
applied to ball 
bearings, will ac- 
complish every - 
thing which lard 
oil alone will do 
and which at the 
same time will 
give a lower fric- 
tional resistance of 
the bearing and 
permit a large in- 
crease in the load 
which it may be 
made to carry. 

“An oil as light 
as kerosene, when 
intermixed with 
graphite, will be converted into an ef- 
fective lubricant for ball bearings when 
operated under light or medium heavy 
pressure. 

“Even so viscous a lubricant as vase- 
line will better perform a given service 
in the lubrication of ball bearings when 
supplemented by small amounts of 
graphite. The bearing to which the mix- 
ture is applied will work with less fric- 
tional resistance and will carry a heavier 
load than when vaseline alone is used. 

“The admixture of graphite with 
either a liquid or a viscous iubricant 
serves both to reduce the friction and to 
increase the possible load which a hear- 
ing thus lubricated can be made to 
carry.” 


New York Subway Ventilation. 


HORTLY after the opening of the 
New York subway it was decided 
to ventilate the station toilets by some 
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positive means. Small volume blowers 
were adopted, and sixty outfits were fur- 
nished by the American Blower Com- 
pany. Later the Rapid Transit Com- 
mission (as it was then) decided upon 
a plan for ventilating the subway itself 
by means of centrifugal exhausters; and 
for this purpose, “ABC” steel plate ex- 
haust fans were adopted, twenty-five of 


which have been installed in special 
vaults built in the line of the subway, 
about midway between stations from 
Fulton to Fifty-ninth streets. These 
exhausters draw the air from the sub- 
way, many thousand cubic feet a min- 
ute, causing an equal amount of fresh 
air to flow in at the stations. This ac- 
tion is augmented by the plunger effect 
of the trains themselves forcing the air 
out through the fan vaults, by means of 
automatic louvers, which allow the air 
to pass out but close automatically when 
the air tends to flow in the opposite di- 
rection. 

Independent of the ventilating equip- 
ment a cooling plant has been installed at 
the Brooklyn Bridge station of the sub- 
way, and there again four large “ABC” 
fans were employed. In the tunnel ex- 
tending under the East River from the 
Battery to Brooklyn connecting the sub- 
ways of Manhattan and Brooklyn fresh 
air is supplied by means of “ABC” blow- 
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ers, two of which are installed at each 
end of the tunnel, supplying air in the 
directions in which the trains operate. 

Nor does this complete the application 
of the “ABC” apparatus to this class of 
work. Following closely upon their 
adoption by the Interborough Rapid 
Transit Company the engineers of the 
Hudson Companies decided upon “ABC” 
blowers for the ventilating of the Mc- 
Adoo or Hudson tunnels connecting 
New York and Jersey City. This deci- 
sion was immediately followed by the 
adoption by the architects of the McAdoo 
terminal building of “ABC” blowers for 
the ventilation of these large terminal 
‘buildings, which, taken together, will 
form the largest office building in the 
world, 


Bascule Bridge. 


HE tendency in railroad develop- 
ment during the last few years, 
both in the United States and abroad, 
has been the concentration of traffic on 
existing rights of way by means of mul- 
tiple track construction, rather than 
through adjacent competing lines, extra 
trackage at the present time in tlie 
United States amounting to about 20 per 
cent. of the total mileage in this country. 
On many of our prominent railroads, 
particularly those through the more 
thickly populated districts, trathe has 
increased so rapidly during the past 
10 years as to require two, four 
and six parallel tracks for its accommo- 
dation and economic handling. This in- 
crease in trackage will become common 
in a greater or lesser degree to every 
railroad as its territory is developed and 
the natural increase in traffic resulis, 
In the light of experience during the 
prosperous conditions of the past few 
years it would seem safe to predict that 
present railroad traffic will be doubled 
in the next 10 years and that this ratio 
ef increase will continue for decades to 
come, 

One of the most important features m 
the matter of handling a rapidly in- 
creasing traffic is the requirements for 
the accommodation of shipping at the 
crossing of navigable waterways. An 
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inherent limitation of the center pier 
swing bridge for railroad traffic is the 
fact that it cannot be enlarged or wi- 
dened to accommodate additional tracks, 
This necessitates its being discarded and 
removed at great loss both in the cost 
of the new bridge and the accompanying 
derangement of traffic. It is self evident 
that if a new swing bridge were con- 
structed alongside of an existing swing 
bridge without a material increase in 
the right-of-way and a very wide 
spreading of tracks it would be impossi- 
ble to operate either bridge because of 
interference. This difficulty is overcome 
by the modern type of bascule bridge 
which can be constructed as a single 
track structure and be enlarged to 
a double multiple track bridge 
at any time without disturbing traf- 
fic or interfering with the existing 
bridge, by simply adding new _ bridges 
alongside of the structure then in use. 
These additional single or double track 
bridges can be operated as separate units 
or linked with the existing bridge and 
operated as one structure, as desired. 
Among the bridges designed by the 
Scherzer Rolling Lift Bridge Company, 
Chicago, and now in operation or under 
construction both in this country and 
abroad, are many of the longest span 
and widest movable bridges ever con- 
structed, nearly all of these structures 
having superseded and replaced center 
pier swing bridges in the movement for 
additional parallel tracks to accommo- 
date increased traffic. Some of the more 
notable Scherzer rolling lift bridges are 
the four-track bridge for the Metro- 
politan West Side Elevated Railroad, 
Chicago: the double-track bridge for 
the Chicago Terminal Transfer Railroad 
at the entrance to the Grand Central 
Station, Chicago: the — eight-track 
bridge at Chicago used by the Penn- 
sylvania Lines, Chicago Terminal 
Transfer, Chicago Junction and Balti- 
more & Ohio Railroads; the single-track 
bridge for the Big Four Route at 
Cleveland; the double track bridge 


used by the Big Four, Lake Shore & 
Michigan Southern and Erie Railroads 
at Cleveland, the duplicate adjacent dou- 
ble-track bridges used by the Newburgh 
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& South Shore and Baitimore & Ohio 
Railroad Companies at Cleveland; the 
very long span single-track bridge 
for the Baltimore & Ohio Railroad at 
Cleveland; a double-track bridge at 
Cleveland for the New York, Chicago & 
St. Louis Railroad; two bridges used 
by the Central Railroad of New Jersey, 
the Reading and the Baltimore & Ohio 
Railroads across Newark Bay; a double- 
track bridge for the Boston, Revere 
Beach & Lynn Railroad near Breton and 
the six-track bridge at the entrance to 
the South Terminal Station. Boston, 
for the New York, New Haven & Hart- 
ford Railroad. The New Haven Rail- 
road also has Scherzer rolling lift 
bridges in service at Neponset, Massa- 
chusetts; Bridgeport; Coscob and 
Westport, Connecticut; and across the 
Housatonic, Niantic and Connecticut 
Rivers, Connecticut. A number of addi- 
tional bridges of the Scherzer type are 
under construction for the New Haven 
Road at different important crossings, 
among them being a double track bridge 
across the Seekonk River at Provi- 
dence and six-track bridges across the 
Bronx River and Eastchester Bay on 
the Harlem River branch of their New 
York division. The New York Central 
lines have under construction a double- 
track Scherzer rolling lift bridge across 
Wappinger Creek on the Eastern Divi- 
sion. This bridge is expected to be 
placed in service in the near future. 
Double-track Scherzer rolling lift brid- 
ges for the Lake Shore & Michigan 
Southern and Chicago, Lake Shore & 
Eastern Railways at Indiana Harbor 
are under construction and will be ready 
for service upon the opening of the 
East Chicago Canal, which they cross. 
The Norfolk & Western Railway has 
two double-track Scherzer rolling lift 
bridges under construction across the 
Southern and Eastern Branches of the 
Elizabeth River near Norfolk, and a 
single-track bridge is under construction 
for the Seaboard air line across Hills- 
boro Bay, Tampa, as a part of the new 
terminal improvements being made by 
the Seaboard air line at that point. Two 
single-track bridges of the Scherzer type 
are under construction for the Norfolk 


& Southern Railway across Albemarle 
sound. as the movable spans in along 
trestle the Norfolk & Southern Road 
has under construction to replace the 
present ferry service between Edonton 
and Mackay’s Ferry. The double-track 
Scherzer rolling lift bridge crossing 
Coney Island creek for the Brooklyn 
Rapid Transit System has been in ser- 
vice for several months carrying the 
heavy traffic on that line. The erection 
of the single-track Scherzer rolling lift 
bridge crossing Rainy river for the Du- 
luth, Rainy Lake & Winnipeg and Ca- 
nadian Northern Railroads is now being 
carried on, and it is expected to place the 
bridge in service within thirty days. 
Work is also being pushed on the long 
span double-track bridge for the San 
Pedro, Los Angeles & Salt Lake Rail- 
road now under construction across the 
San Gabriel river at Long Beach, Cali- 
fornia. 

Several bridges of the Scherzer type 
designed for foreign railroad service 
are now in active use, among them be- 
ing a double-track bridge for the South 
Fastern & Chatham Railway across the 
Swale river, England; a double-track 
bridge for the Fishguard & Rosslare 
Railways & Harbours Company across 
the Suir river, Ireland, and three sin- 
gle-track bridges for the Dutch Railroad 
Company, Holland. A number of Scher- 
zer rolling lift bridges are also under 
construction for both British and Co- 
lonial railway service. It is expected 
that the combination single-track rail- 
way and highway bridge at Barrow-in- 
Furness, England, and the two double- 
track bridges for the Buenos Ayres 
Great Southern Railway at Buenos 
Ayres, Argentina, will soon be placed 
in service, and work is now being pushed 
on the long open span bridge for the 
Burma railways near Rangoon, India. 
Several bridges of the Scherzer type are 
in operation or under construction in 
Egypt and the two railroad and highway 
bridges for the Tehuantepec Railway 
Company at Salina Cruz, Mexico, will be 
completed in the near future. 

About fifty Scherzer rolling lift 


bridges have already been constructed 
for the use of electric street railway and 
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inter-urban service, these bridges having 
nearly all been constructed as double 
and multiple track structures. 


Forced Draft for Boilers. 

ATURAL draft sufficient to get even 
fair returns from the fuel con- 
sumed by the draft means tall and ex- 
pensive chimneys, and if the business 
grows so that more power is needed the 
chimney can not be enlarged, and a new 
one must be built. Natural draft for 
boilers is somewhat similar to natural 
draft for ventilation. The practice until 
quite recently has been to build flues or 
ducts for creating drafts, and to accel- 
erate the draft heat was applied by 
means of fire, steam coils, jets of gas, 
etc. Extensive tests, however, have 
shown that with a disc or centrifugal 
fan many times as much air can be 
moved with steam, gas or electricity, as 
can be moved by using the same amount 
of heat units applied directly to acceler- 
ate draft in a flue or duct in a given size. 

In the question of draft for boilers 
similar conditions arise. Most of the 
boiler plants in this country are run by 
the natural draft of tall chimneys, and it 
is a question if more economical results 
cannot be obtained in every instance by 
the use of fans of proper construction 
and specially adapted for the work. 
There are three principal systems in use, 
the steam jet blower system, the fan 
driven by engine or electric motor forc- 
ing air under the grate, and the use of 
fans on the plan of induced draft. 

There are objections peculiar to each 
one of these systems: the steam jet blow- 
er is said to take too much steam, and it 
is claimed that the fan for forcing air 
under the grates takes up valuable room 
and is quite excessive in cost of instal- 
lation. 

The English are now using a good 
many fans of the type known as Sirocco, 
which they claim are smaller, occupy 
less space, and give better results than 
the regular centrifugal fan. Centrifugal 
fans, driven by direct attached turbine 
engines, to be used either for forced or 
induced draft, have been used on ac- 
count of the high ‘speed at which a small 
fan can be run, and by allowing the 


steam from the exhaust of the engine to 
go through a separate pipe under the 
grate much better results are often se- 
cured, as well as a saving in fuel. 
Another fan and turbine-engine com- 
bination of a still more compact and 
simpler construction is adapted for the 
centrifugal cone or disc types, so that it 
can be used for various purposes. For 
forced draft this fan is placed inside of 
a short drum or pipe that can be placed 
in the side or rear wall of the boiler, 
This fan has a series of cups or buckets 


placed on it in a simple manner in such 
form that the fan and turbine engine are 
practically one complete machine, run- 
ning on ball bearings, and driven by one 
or two small steam jets similar to the 
regular turbine steam engine or turbine 
water wheel. The steam jets force the 
fan up to a high speed, moving a large 
volume of air and at the same time car- 
rying along the steam with it, thus thor- 
oughly mixing the air and steam and 
allowing it to go under the grate dry and 
at a good heat. Each boiler has its own 
fan. <A pipe is carried from the fan to 
the top of the boiler or any other place 
where hot air can be obtained, thus sav- 
ing heat units and at the same time ven- 
tilating and cooling the place from which 
the air is taken. Such a fan is inexpen- 
sive to install, takes little space, effects 
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a saving in fuel, increases the capacity 
of the boiler, requires little steam to op- 
erate and uses this steam to aid combus- 
tion, avoiding clinkers and reducing re- 
pairs. Fans or blowers of this type are 
manufactured and installed by the L. J. 
Wing Manufacturing Co., 90 West St., 
New York City. 

By having the damper partially closed 
and controlled by a regulator that also 
controls the speed of the fan, an equal 
pressure of air is maintained beneath the 
grate and the plenum above, which will 
give all parts of the tubes the full bene- 
fit of the combustion gases and hold the 
pressure of the boiler within one or two 
points of the pressure for which the reg- 
ulator is set. 


Hele-Shaw Clutch. 
ERCHANT & EVANS CO., Phila- 
delphia, are manufacturing the 
Hele-Shaw clutch, which has secured its 
greatest popularity for use in automobile 
construction, but which has been very 
extensively and successfully employed in 
a wide range of mechanical drives of 
every description abroad. The English 
manufacturers, from whom Merchant & 
Evans Co. secured the exclusive license 
for the manufacture of this clutch, un- 
Jer the American patents, have installed 
something like 25,000 H.P. in the past 
four years in England and Europe and 
foreign countries in over 50 different ap- 
plications ranging from 1 to 1,000 H.P. 
This device has the combined qualities 
of efficiency, smoothness of action and 
endurance, with great compactness and 
comparatively small size—thus making it 
peculiarly suited for very heavy duty in 
very small space. 

The peculiarity and the merit of the 
clutch lie in the fact that the engagement 
of the plates is in a 53 degree V-shaped 
circumferential groove. Although a tri- 
fling mechanical change to the casual 
thinker it cqnstitutes the whole differ- 
ence betwéerr success and failure in a 
metallic disc clutch. By virtue of engag- 
ing a V groove of one-third of a plane 
surface each pair of plates does three 


times the work of any flat pair, or the 
same work with one-third the spring 
pressure. It is obvious, therefore, that 
at the same engaging spring pressure 
the Hele-Shaw clutch will do three times 
the work of any other metallic disc 
clutch of a similar design, or in a re- 
stricted space the Hele-Shaw clutch one- 
third the size of any similar clutch, will 
do this work equally well. By virtue of 
the engagement in a V-shaped groove 
the flat portions of the plates or fins, as 
they are called, are always separated by 
about 1/3 in. This permits the circulation 
of an oil bath constantly right up to the 
point of work and radiates heat contin- 
uously, thus preventing the Hele-Shaw 
clutch from ever heating due to slippage, 
whereas flat plates in engaging constitute 
a solid pack of metal normally and will 
so heat as to carbonize or blacken the 
oil. In the event of the accidental ab- 
sence of oil the same amount of heat 
that would distort a flat plate does no in- 
jury to the Hele-Shaw plate because of 
its transverse rigidity due to its peculiar 
groove. It therefore cannot be injured 
by heat. This makes it peculiarly advan- 
tageous for constant duty, work such as 
planer and machine tool reverse gears, 
automobile and motor boat work, all au- 
tomobile drives, where the clutch is con- 
stantly working in and out of engage- 
ment, pulley and coupling work at im- 
portant points, cranes, gas engine and 
electric motor drives, rope drive work 
for conveyors, hoists, etc. 

A peculiarity of this clutch which puts 
it in a class apart from any other one is 
its uniform rate of pick-up. When 
thrown into engagement it picks up its 
load on a straight diagrammatic line in- 
stead of a curved one. This peculiarly 
gratifying property of the Hele-Shaw 
clutch appeared in its experimental try- 
outs and was later proven in practice by 
its employment to couple up alternating, 
constant speed, electric motors to web 
printing presses. Unless the rate of pick- 
up in this engagement is absolutely uni- 
form from a state of rest to full speed 
the damp paper in the press is torn. 
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Personal. 

—Robert A. Cummings, M. Am. Soc. C. 
E., has moved his offices from 4 Smithfield 
St. to 316 Fourth Ave., Pittsburg, Pa. 

—J. E. Evans, for the past 20 years the 
Chicago representative of The S. Ober- 
mayer Co., was elected alderman at the 
last election held in that city. 

—E. E. Keller, for over 20 years con- 
nected with the Westinghouse interests and 
for 14 years vice-president of The West- 
inghouse Machine Co., having completed 
his duties as receiver and general manager, 
severed his connection with the manage- 
ment of that company on the first of this 
month. 


Industrial Notes. 

—The Electric Welding Co. has moved 
its offices from 4 Smithfield St. to 316 
Fourth Ave., Pittsburg, Pa. 

—The Lehigh Valley Testing Laboratory 
have removed their offices from 4 Smith- 
field St. to 316 Fourth Ave., Pittsburg, Pa. 

—The New York office of H. W. Cald- 
well & Son Co. is now located at the Ful- 
ton Building, Hudson Terminal, 50 Church 
Street. 

—The New York offices of Crocker- 
Wheeler Co. are now located at 32 Cort- 
landt Street in the Cortland Building, Hud- 
son Terminal. 

—Keystone Driller Co., Beaver Falls, 
Pa., have purchased the deep well pump 
business of the Downie Pump Co., Downie- 
ville, Pa. 

—The summer meeting of The American 
Society of Heating and Ventilating Engi- 
neers will be held at Niagara Falls, July 
24th and 25th. 

—Turner Construction Co., 11 Broadway, 
New York, in Bulletin No. 3 illustrate a 
number of reinforced concrete factories 
and warchouses erected by them. 


—The Triumph Ice Machine Co., Cin- 
cinnati, announces the opening of a branch 


office in Atlanta, Ga. at 220 Randolph 


Bldg., with Milton W. Arrowood in charge, 


—The Wheeler Condenser Engineering: 
Co., Carteret, N. J., has made arrange- 
ments with Charles S. Lewis & Co., Granite 
Bldg., St. Louis, to handle Wheeler appa- 
ratus in the state of Missouri. 


—The main office and factory of the T. 
R. Almond Mfg. Co. has been removed to 
Ashburnham, Mass. The New York office 
will be located at 40 Murray Street, where 
they will carry a well assorted stock. 


—Tucker & Vinton, Terminal Building, 
4tst St. and Park Ave., New York, have 
issued, in booklet form, reproductions from 
photographs of representative concrete 
structures erected by them in the past ten 
years. 

—Wm. B. Scaife & Sons Co., Pittsburg, 
have issued a pamphlet entitled “Water for 
Economical Steam Generation” by J. C. 
Wim. Greth. The matter in the pamphlet 
originally appeared in THE ENGINEERING 
MacGazineE for February and March, 1908. 


—Atlas Portland Cement Co., 30 Broad 
St., New York, are issuing a booklet con- 
taining a partial reproduction of the prize 
designs submitted for the “Concrete House 
Competition” of the Association of Amer- 
ican Portland Cement Manufacturers of 
Philadelphia. 

—“At Work Around the World” is the 
title of a well-printed and handsomely il- 
lustrated book issued*by J. G. White & Co., 
Inc., 41-43 Wall St., New York, describing 
some of the work done by this Company 
and its associated organizations on five con- 
tinents. 

—The Westinghouse Electric & Manu- 
facturing Co. through its export depart- 
ment has received a contract from the Do- 
minion Iron and Steel Co., Halifax, N. S., 
for a 500 H.P. electric generator, which 
will be used in the operation of one of the 
company’s iron mines on Belle Island, New- 
foundland, 
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—Through an oversight the name of the 
manufacturers of the Lawrence Balance 
Dynamometer illustrated and deScribed on 
page 41 of our Improved Machinery De- 
partment for April was omitted. Inquiries 
about this device should be addressed to 
the Lawrence Machine Co., Lawrence, 
Mass. 

—To what extent electric mining ma- 
chinery has been introduced from Amer- 
ica into Mexico and has aided in a prac- 
tical revolution of the entire mining in- 
dustry of that country may be estimated 
from the fact that in one of the mining 
camps at Guanajuata, the Pinginco mines, 
no less than 250 Westinghouse electric mo- 
tors are being operated ranging in capacity 
from 5 to 200 H.P. 

—Among recent orders taken by The 
Ohio Blower Co., Cleveland, for their grav- 
ity closing ventilators, is one from the 
Richardson Paper Co., Lockland, Ohio, for 
a total of 39 ventilators. Twenty-six of 
these are 24 inches diameter for ventilating 
the machine room, six are 36 inches diame- 
ter for ventilating the beater room, and 
seven of the same size are to be used for 
the ventilation of the new power house. 
All are to be supplied with dampers. 


—The S. Obermayer Co. has opened a 
warehouse at 1604 North Broadway, St. 
Louis. C. M. Barker is in charge. They 
now have factories and warehouses located 
as follows: Cincinnati, 647 Evans St.; Chi- 
cago, 18th and Rockwell Sts.; Pittsburg, 
35th and Charlotte Sts.; Philadelphia, 2514 
Aspen St.; St. Louis, 1604 North Broad- 
way; Cleveland, 6305 Euclid Ave.; Denver, 
305 Appel Bldg. and 620 roth St.; Kansas 
City, Massachusetts Bldg.; Milwaukee, 606 
Prospect Ave.; Troy Campbell’s Highway 
and Thomas St. 

—Among recent orders for heating and 
ventilating apparatus for large buildings 
placed with the Massachusetts Fan Co., 
Watertown, Mass., are those for one double 
110 inch fan with heater for the Methodist 
Church, Wilkinsburg, Pa.; one 120 inch 
fan with heating coils and Davidson ex- 
haust fan for the Finney Chapel, Oberlin, 
Ohio; and one 180 inch and one 60 inch 
engine driven fan for the Y. M. C. A. 
Building, St. Paul, Minn. Also a complete 
heating and ventilating apparatus for the 


Tuberculosis Hospital connected with the 
Minnesota State Hospital, St. Peter, Minn. 


—The Westinghouse Air Brake Co. has 
within the last three years completed the 
development of an entirely new type of 
brake for freight, passenger and locomo- 
tive service which has proved so successful 
that many of the larger railroads have al- 
ready adopted it and made it standard in 
all their rolling stock. The system repre- 
sents the brake requirements of modern 
railroading in its highest’ form, its demand 
being necessitated by the longer freight 
trains now in use and also by the higher 
speeds and greater weight of the modern 
passenger train, where safety, combined 
with economical operation, are absolutely 
essential. This new brake can stop a 
freight train of one hundred cars as quick- 
ly as the old form of brake would stop a 
fifty car train. 


—L. J. Wing Mfg. Co. West Street 
suilding, New York, report among recent 
sales of turbine blowers and ventilating 
fans the following: Hall & Johns, Glovers- 
ville, N. Y.; Tolhurst Machine Wks., Troy, 
N. Y.; Mason Perkins Paper Co., Bristol, 
N. H.; J. H. & C. K. Eagle, Shamokin, 
Pa.; Russell Burdsall & Ward, Port Ches- 
ter, N. Y.; Rubsam & Horrmann, Staple- 
ton, S. I.; G. Siegle & Co., Rosebank, S. I.; 
Geo. D. Whitcomb Co., Birmingham, Ala. ; 
American Can Co.,- New York; Hotel 
Strand, Atlantic City, N. J.; Alfred J. 
Cammeyer, New York; A. C. Harris Co., 
New York; N. J. & Pennsylvania Trac- 
tion Co., Trenton; Standard Chain Co., Co- 
lumbus, Ohio; Bloomingdale Bros., New 
York; Union Ice Co., Newark; Biddle Pur- 
chasing Co., New York; Howe Company, 
Louisville, Ky.; Lehn & Fink Wks., Brook- 
lyn; Charles Gulden, New York. 

—General Electric Review for April con- 
tains the following articles: Gas Power, 
by H. H. Suplee; Currency and Finance, 
Part II, by Henry W. Darling; The Elec- 
tric Motor in the Silk Industry, by Andrew 
Kidd, Jr.; Geology of Jamaica, by Rossiter 
W. Raymond; Rotary Converters, Part IV, 
by Ernst J. Berg; Store Lighting with En- 
closed Arc Lamps, by G. H. Stickney; 
Electric Motors and Their Application, by 
C. F. Lawrence; Influence of Wave Form 
of E.M.F. on Core Loss and Exciting Cur- 
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rent in Transformers, by L. T. Robinson 
and A. Holz; The Tantalum Lamp, the 
Salvation of Overloaded Systems, by Oliver 
F. Brastow; Polyphase Maximum Watt 
Demand Indicator, Type W, by W. F. 
Howe; Three Phase to Two Phase Trans- 
formation, with Special Reference to Core 
Type Transformers, by W. J. Wooldridge; 
and Electrically Equipped Hospital Laun- 
dries, by W. H. Rue. Published by the 
General Electric Company’s Publication 
Bureau, Schenectady, N. Y. 


—The Bristol Company of Waterbury, 
Conn., has come under the control of Prof. 
William H. Bristol whose inventions this 
company has been manufacturing since it 
was first organized in 1889. Prof. Bristol 
assumed active charge of the management 
of the business on March 28th, and now 
owns the majority interest. The business 
which has been carried on under the per- 
sonal name of Prof. Bristol at New York 
will hereafter be combined with the Bris- 
tol Company, and by this consolidation of 
interests the Bristol Company will now 
have the most complete line of recording 
instruments in the world for pressure, tem- 
perature, electricity, and for a great variety 
of other applications. 

The Bristol Company was organized in 
1889 under the name of Bristol’s Manufac- 
turing Company to manufacture Bristol’s 
pressure gauges and Bristol’s steel belt lac- 
ing, for which William H. Bristol had 
taken out patents. To these were added 
many other inventions from time to time 
and in 1894 the business was incorporated 
under the name of The Bristol Company. 
Two years ago Prof. Bristol withdrew 
from the presidency of the company, and 


since that time has developed many new 
inventions, including the Wm. H. Bristol 
electric pyrometers and patented smoked 
chart recorders. The new pyrometers have 
come into wide use, there being, for in- 
stance, fifty of these pyrometers in service 
in one of the large steel plants. Prof, 
Bristol has taken out a large number of 
patents on new instruments during the last 
three years. One of these which will be 
soon put on the market is*the long distance 
electric thermometer, designed especially 
for indicating and recording refrigeration, 
atmospheric and drying temperatures. This 
instrument will fill a long-felt want for use 
where it is desired to quickly indicate at 
some central station by means of switches 
the temperatures at several distant points. 


The new lines of Wm. H. Bristol in- 
struments supplement those of The Bristol 
Company, supplying a variety for applica- 
tions for which the old instruments could 
not be recommended. For example, the 
standard Bristol's recording thermometers 
cannot be successfully used for tempera- 
tures above 600° F., while the Wm. H. 
Bristol pyrometers are being applied to 
great advantage for the higher ranges of 
temperature, especially for ranges from 
600° to 2,600° F. The new lines of Wm. 
H. Bristol pyrometers are fitted with spe- 
cial movements made by the Weston Elec- 
trical Instrument Company, and are de- 
signed for extremely accurate measure- 
ments. The combined line of recording 
instruments to be hereafter manufactured 
by the Bristol Company will make it im- 
possible for the company to co-operate bet- 
ter than ever before with its customers in 
giving them perfectly satisfactory service. 


NEW CATALOGUES AND TRADE PUBLICATIONS 


Notr.—The display advertisements of the firms mentioned under each heading can be found 
readily by reference to the Alphabetical Index. See page 1. 


Corrugated Bars. 

Expanpep Metat ANp Corrucatep Bar Co., 
Frisco Bldg., St. Louis—Well-printed catalogue 
describing corrugated bars for reinforced con- 
crete construction and is illustrated with views 
of many buildings in which these bars were used, 
Also contains tables for use in designing rein- 

forced concrete beams. 10 by 8 in.; pp. 112. 


Dredges. 


AtLantic Eourpment Co., 111 Broadway, New 
York—Pamphlet No. 10,028 treats of dredging 
machines of standard types for every service. 
Illustrated. 9 by 6 in.; pp. 48. Pamphlet No. 
10,014 is devoted to numerous testimonial let- 
ters from users of their steam shovels. 9 by 6 


in.; pp. 82, 
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Dynamometers. 

Lawrence Macuine Co., Lawrence, Mass.— 
3ulletin No. 16 illustrates and describes balance 
dynamometer for weighing transmitted power. 6 
by 9 in.; pp. 4. 

Electrical Equipment. 

CrockER-WHEELER Co., Ampere, N. J.—Bulle- 
tins Nos. 95, 97, 98, 99 and 100 illustrating and 
describing respectively alternating current gen- 
erators; direct current switchboard panels; di- 
rect current motors; motors installed in the 
Bethlehem Rail and Structural Mills; and belt 
type, direct current motors. 

Fans. 

Rosstrns & Myers Co., Springfield, Ohio—Cat- 
alogue devoted to an illustrated description of 
ceiling, desk, bracket, oscillating desk and ex- 
haust fans for direct and alternating current 
circuits. 8 by 10 in.; pp. 36. 

Furnaces. 

Haw.ey Down Drarr Furnace Co., Superior 
and Townsend Streets, Chicago—Well-printed 
catalogue illustrating and describing the Schwartz 
metal melting and refining furnaces using crude 
oil, fuel oil or gas for fuel. Also contains tables 
giving the results of tests. 8 by 10 in.; pp. 80. 

Hammer Drills. 

Suttivan Macutnery Co., Railway Exchange, 
Chicago—Bulletin No. 60-A is devoted to an 
illustrated description of hammer drills for run- 
ning work that can be operated by one man. 6 
by 9 in.; pp. 12. 

Heaters. 

RocKWELL ENGINEERING Co., 26 Cortlandt St., 
New York—Leaflet illustrating and describing 
portable heaters for oil fuel. 6 by 9 in.; pp. 4. 


High Pressure Vacuum Apparatus. 

ALBERGER CONDENSER Co., 95 Liberty St., New 
York—Catalogue No. 8 illustrates and describes 
high vacuum apparatus especially adapted to vac- 
uum pans, multiple effects, evaporators and stills. 
6 by 9 in.; pp. 32. 

Lathes. 

Miami Vatitey Macutne Toot Co., Dayton, 
Ohio—Catalogue illustrating and briefly describ- 
ing lathes. Sensitive drills are also treated. Also 
contains tables giving principal dimensions and 
a list giving few users. 6 by 6% in.; pp. 12. 

Unitep EnGIneertnc & Founpry Co., Pitts- 
burgh—Catalogue devoted to an illustrated de- 
scription of roll turning lathes. 10 by 8% in.; 
‘pp. 20. Also a catalogue treating of high speed 
saws for iron and steel works. 10 by 8% in.; 
pp. 22. Both catalogues are well printed and 
give a partial list of users of each tool. 


Lightning Arresters. 

Grnerat Exvecrric Co., Schenectady, N. Y.— 
Bulletin No. 4573 illustrates and describes the 
graded shunt resistance multigap lightning ar- 
resters. Also contains detailed descriptions of 
low voltage arresters, static dischargers, con- 
stant-current horn  arresters, disconnecting 
switches, choke coils and type M, form D-2 
direct-current arrester for voltages up to 6000. 
Tables of general data regarding the apparatus, 
connection and dimension diagrams, etc., are 
also included. 8 by 10% in.; pp. 32. 
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Oiling Devices. 

Wa. W. Nucent & Co., 18 West Randolph 
St., Chicago—Catalogue describing, with prices, 
a full line of oiling and lubricating devices. Il- 
iustrated. 6 by 9 in.; pp. 96. 


Portable Drilling Machines. 

Star Drittinc Macuine Co., Akron, Ohio— 
Folder giving facts and figures about Star por- 
table drilling machines in operation on the Pan- 
ama Canal. 3% by 6 in.; pp. 4. 


Power Hammers. 

Braupry & Co., 141 Milk St., Boston.—Book- 
let iliustrating and describing power hammers in 
sizes from 50 to 500 lbs. weight of ram, and are 
adapted to almost every kind of forging. 3% by 
634 in.; pp. 12. 

Pumping Machinery. 

Erte Pump & Encine Co., Erie, Pa.—Cata- 
logue F illustrates and describes centrifugal 
pumping machinery, together with tables giving 
specifications, prices, etc. Gas, gasoline and 
steam engines for marine or stationary purposes, 
are also given a place. 6 by 9 in.; pp. 36. 

Steam Specialties. 

Joun Davis Co., Chicago—Catalogue 5 illus- 
trates and describes regulating and back pres- 
sure valves, steam traps, separators, indicators, 
cte., also contains tables giving dimensions and 
prices. 6 by 9 in.; pp. 40. 

Waicgut ManuracturinG Co., 70 Woodbridge 
St., Detroit.—Catalogue No. 11 is devoted to an 
illustrated description of high- and low-pressure 
steam traps, water columns, exhaust heads, fil- 
ters, air traps, and oil and water separating 
tanks, together with prices and sizes. 6 by 9 in.; 
pp. 44. 


Traveling Cranes. 

CLEVELAND Crane & Car Co., Wickliffe, Ohio 
—Catalogue describing electric traveling cranes 
from 1 to 100 tons for all purposes and illus- 
trated with views of actual installations. 12 by 
9 in.; pp. 50. 

Water Softener. 

NokTHERN WATER SoFrTENER Co., Madison, 
Wis.-—Catalogue containing a well illustrated de- 
scription of the Bartlett water softener. This 
softener is of the continuous type and is auto- 
matic in its operation. 9 by 12 in.; pp. 20. 

Dopce Manuracturtnc Co., Mishawaka, Ind. 

Catalogue illustrating and describing the Eu- 
reka water softening and purifying apparatus 
for steam plants and industrial purposes. The 
catalogue is well printed and contains numerous 
testimonial letters. 9 by 12 in.; pp. 48. 


Water-Wheel Governors. 

Sturcess ENGINEERING Dept., THe Luptow 
Vatve Mere, Co., Troy, N. Y.—Well-printed cat- 
alogue illustrating and describing water-wheel 
governors, together with views of plants and 
testimonial letters. Relief valves and air com- 
pressors are also treated. 73% by 10 in.; pp. 62. 

Wire Fences. 

Ancuor Post Iron Works, 147 Nassau St., 
New York—Catalogue illustrating and describing 
unclimable wire fences, for all purposes, but es- 
pecially for use in factories and industrial 
plants. 8 by 5% in.; pp. 16. 


CLASSIFIED ADVERTISING SECTION 


Rate, three cents a word per month. Minimum charge $1.00 per month. No 
electrotypes or illustrations; no display type. Cash with order. Forms close 20th 
of the month preceding date of issue. 

Box numbers may be used and we will forward all replies. 
information about any advertiser using a box number. Correspondents answering 
advertisements may specify that their replies shall not be forwarded to certain 
persons or firms—thus avoiding possible embarrassment, Original letters of 


We will not give 


reference, etc., should not be sent to unknown correspondents; 


the same purpose. 


copies will serve 


HELP WANTED 


CHEMISTS: Desirable openings for experienced 
chemists; various locations; salaries, $1000-$3000. 
Also positions for Architects, Draftsmen, Fore- 
men, Superintendents, Engineers, Inspectors and 
Technical Specialists of all kinds. Offices in 12 
cities. HAPGOODS, 305 Broadway, New York. 
12-6 


SITUATIONS WANTED 


A SITUATION as Works Manager or General 
Superintendent by a high grade executive and me- 
chanic. What is desired is a situation with some 
company where the production is not satisfactory, 
either quantity or quality; where the systems in 
use are not giving the desired results; where piece 
work or premium systems have been too costly or 
have proved a failure; or where manual labor has 
or is the cause of trouble through lack of disci- 
pline or lack of interest due to misunderstanding. 
Will undertake the reorganization of an old plant 
or the installation of new “he class of business 
desired is the of medium or heavy 
mechanical goods or machinery of any value. The 
salary to be the minimum until ability and worth 
have been proven, but success must be rewarded 
by admittance to the company, a membership in 
the board of directors or increased salary. My 
present location is Massachusetts, but | am willing 
to change. American birth, 38 years of age, tem- 
perate, of good health, habits and character. Can 
give any class of references required. At present 
cngiages, "= can retire from present situation at 
any ress Box 116, care THE ENGI- 
NEERING MAGAZINE 140-142 Nassau St., — 
ork. 1-5 


EXECUTIVE POSITION by man with eighteen 
years’ business experience. Manufacturing cost 
accounting, factory management, systematizing. 
Proven executive ability. Age 32. Now engaged 
in responsible position large eastern manufactory. 
Address Box 114, care of THE ENGINEERING 
MAGAZINE, 140-142 Nassau St., New York. 1-5 


ACCOMPLISHED ACCOUNTANT with twenty 
years’ practical factory and general experience, at 
present responsible for interests capitalized at over 
a million dollars, desires position as confidential 
executive to man of affairs, where integrity and 
ability coupled with sound common sense and dis- 
eretion will be suitably appraised. Earning power 
of industrial plants and real estate developed. Cost 
accounting. Audits and investigations. Technical 
correspondence. Good manager, inventive and re- 
sourceful. References exchanged. B 115, care 
of THE ENGINEERING MAGAZINE, 140-142 
Nassau St., New York. 1-5 


AUTOMOBILES 


“SUCCESS” AUTOMOBILE $250. The original 
mtor-buggy. After eleven years labor by an engi- 
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neer a perfect steel tired Auto. Runs 25 miles an 


hour, good hill climber. Write for particulars. 
SUCCESS AUTO-BUGGY MFG, CO., Inc., 522 
De Baliviere Ave., St. Louis, Mo. 12-6 


BOOKS 


THE FACTORY MANAGER tells how to elimi- 
nate dead expense; unnecessary fixed charges; 
friction and delays; useless men, methods and rec- 
ords; unnecessary time and material; interruptions, 
“waits,” and guess-work; too many handlings of 
work, etc., and how to arrive at exact cost of work 
done. Send for circular. THE ENGINEERING 
MAGAZINE, 140-142 Nassau St., New York. 


“VERY PRACTICAL ENGINEER should com- 
pile his own note book. Subscribe for Webber's 
tables, printed on 4x7” sheets, for insert binders. 
Every cngineering subject, 25 cts. per sheet, print- 
ed on both sides. Write for information to WILL- 
IAM O. WEBBER, Consulting Engineer, 432 Ex 
change Building, Boston, Mass. 9-5 
THE ENGINEERING INDEX ANNUAL for 
1907 embraces all branches of engineering, and 
clearly indexes alphabetically by subject about 
9,000 important articles of permanent value which 
appeared during 1907 in about 250 engineering 
journals, transactions and proceedings. Complete 
in itself for the period covered. We undertake to 
supply the full text of every article indexed, in 
the original language, together with all accompany- 
ing illustrations. 450 pages, 9% by 7 inches, cloth 
binding, $2.00 nnett Sent on approval. THE 
ENGINEERING MAGAZINE, 140-142 Nassau 
St.. New York, 


PROVIT-MAKING IN SHOP AND FACTORY 
MANAGEMENT by Charles U. Carpenter, Presi- 
dent Herring-Hall-Marvin Safe Co. Profit-makiug 
management is a concise expression of the methods 

which Mr, Carpenter has Seoeped and which he 
intly uses in his own practice. They have 
been tried and perfected under the stress of daily 
operation in the course of his experience as a 
supervisor, manager, head of the labor department, 
and president, of various large manufacturing 
piants, notably the National Cash Register Com- 
pany and the Herring-Hall-Marvin Safe Company, 
of which latter concern he is now chief executive. 
146 pages, 6 by 8% inches, cloth binding, $2.00 
prepaid. THE ENGINEERING MAGAZINE, 140- 
142 Nassau St., New York. 


PATENTS FOR SALE 


WINDMILL GOVERNOR-—securing highest effi- 
ciency for windmills at all velocities of wind. 


Steam — be experimented with. Pen- 
holder—a new article of manufacture. Address 
Box 113, 


care of THE ENGINEERING = 


ZINE, 140-142 Nassau St., New York. 
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IMPROVED MACHINERY 


New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. But as the 
information is necessarily obtained from those who offer the appliances for sale, it is proper 
to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


Gould Feed-Water Regulator. 
HE Gould feed-water regulator 
guarantees maximum boiler effi- 
ciency, furnishes a continuous feed in 
exact proportion to evaporation, and 
eliminates all possibility of dangerous 
accidents resulting from an improper 
water level, assures dryer steam, reduces 
fuel bills, and extends a beneficial in- 
fluence throughout the entire plant. If 
water enters the boiler faster than it 
is being evaporated, the supply is auto- 
matically reduced, or entirely shut off. 
If the rate of evaporation increases 
more water is automatically let in to 
make good the deficiency, and by ad- 
justing the bleed valve you can place 
and keep the level wherever you like. It 
is simple in design, positive in opera- 
tion, has few parts and is the only reg- 
ulator whose alarm valve and operating 
valve in column can be removed and re- 
placed without disconnecting the upper 
part of the water column. 

It will be noticed from the illustra- 
tion that this regulator consists of a 
specially designed water column, and 
connected thereto by 34 inch steam 
pressure line a controlling valve which 
is placed in the individual feed line to 
the boiler. It is obvious that by ad- 
justment of collars on float rod, water 
may be carried at any desired point and 
when so adjusted the water level will 
be constantly maintained with but the 
slightest of variation. If water should 
from any cause rise in the boiler, the 
upper collar on float rod immediately 
contacts lever of operating valve, par- 
tially or entirely closing controlling 
valve as occasion requires. When water 
recedes in the boiler, the float lowers, 


the operating valve in the column 
closes, and the steam in the pressure 
line connecting controlling valve is 
gradually dissipated through the regu- 
lating bleed valve. Any condensation 
forming in the pressure line on the pis- 
ton is relieved through the drip in the 
bottom of the piston. The regulating 
bleed valve is left slightly open at all 
times and can be adjusted to control 


fully the amount of pressure desired on 
top of piston. This bleed valve referred 
to is provided for the more even regu- 
lation of the apparatus and by adjust- 
ing the opening of this valve which is 
of a form capable of close adjustment 
to suit the requirements of service, the 
regulator may be set to maintain a 
higher or lower water level or to pre- 
serve the same level under different 


sf, | 
| 
= 


32 THE ENGINEERING MAGAZINE. 


conditions of steam and water pressure. 
The travel of the piston of the control- 
ling valve permits of a maximum valve 
opening of three quarters of an inch, 
which insures a rapid delivery of water 
to the boiler required when demand is 
excessive. 

The valve in the water end of the 
controlling valve is of a balanced slide- 
valve type and is normally held open by 
a spring inside of the piston. When 
the valve is closed no amount of back 
pressure in the water feed line can force 
the valve open at an inopportune time 
by overcoming the steam pressure on 
top of the piston, as pressure is equally 
distributed upon the upper and lower 
discs; consequently there is no possi- 
bility of flooding the boilers. This pro- 
tection is not secured with single seated 
automatic valves. The water column is 
provided with a high and low water 
alarm so constructed that it can be re- 
moved and replaced in a few moments 
without the necessity of disconnecting 
the upper part of the column. In fact, 
all parts of the water column with the 
exception of the float can be removed 
in this manner; it is also convenient 
to adjust collars on the float rod through 
the opening in the side when the alarm 
parts are removed by removing the 
plug in the top of the column and al- 
lowing the float to move upwards. If 
the high water alarm is not desired, the 
lower collar on the float rod can be 
either lowered or removed entirely; 
when so arranged the column will alarm 
for low water only. 

This feed-water regulator is made by 
the Safety Equipment Manufacturing 
Co., Chicago, 


An Interesting Talk on Concrete. 


T the invitation of the Concrete As- 
sociation of America the regular 
meeting of the New York Chapter of 
the American Institute of Architects was 
held in the permanent exhibition room 
of the Concrete Association of America 
in the Brunswick Building, New York 
City, on Wednesday evening, May 13th, 
last, 


The speakers were President R. F, 
Tucker, of the Concrete Association, 
who made some introductory remarks: 
H. C. Turner, president of the Turner 
Construction Co.; F. G. Webber, Merrill 
Watson, and Mr. Norris, of Boston. 

Mr. Turner presented about forty-five 
lantern slides illustrating representative 
reinforced concrete work as constructed 
in New York during the past six or 
seven years. The pictures showed con- 
crete construction of all characters, in- 
cluding sand bins, railroad fences, sub- 
way stairs, cow barns, farm buildings, 
reservoirs, factories, warehouses, mills, 
office buildings, loft buildings and model 
factories, such as those of the Bush 
Terminal Company in South Brooklyn. 

In commenting upon the pictures the 
first points brought out by Mr. Turner 
were the absolute fireproofness of rein- 
forced concrete, the economy of this 
method of construction over any other 
fireproof construction, and the economy 
when compared to mill construction, pro- 
vided that consideration is given the 
annual fixed charges, such as insurance, 
depreciation, elimination of vibration, 
availability of maximum light, water- 
proofness, vermin-proofness, and the as- 
surance that fire cannot destroy a fac- 
tory or mill. 

In making clear this general fireproof 
property of reinforced concrete, a pic- 
ture was shown of the recent fire in 
the Dayton Motor Car Works, at Day- 
ton. Ohio. In this fire the fire started 
on the fourth floor of a six-story rein- 
forced concrete factory but recently 
completed. Fire doors had not been in- 
stalled hetween the concrete building and 
the old five-story first-class mill con- 
struction building. Although the fire 
department realized at once that the 
concrete building’ was able to take care 
of itself and devoted their entire atten- 
tion to the mill constructed building, the 
fire spread through the unprotected open- 
ings and gutted three stories of the brick 
building, cracking the walls and com- 
pletely ruining the structure. The fire 


on the fourth floor of the concrete build- 
ing, burned itself out without damage 
to the rest of the building, and two days 
after the fire, the burnt out floor was 
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tested to twice the live load it had been 
designed for, and shortly thereafter new 
machinery was being installed on this 
floor. 

The other points taken up by Mr. 
Turner in his comments upon the lan- 
tern slides were the speed of construc- 
tion possible with reinforced concrete 
construction. Mr. Turner was conserva- 
tive in his statements as to costs and 
general conditions existing to-day in the 
reinforced concrete industry. The gen- 
eral tone of his remarks, however, was 
most optimistic, and his belief in the fu- 
ture of this method of construction was 
apparent throughout his address. 

Merrill Watson, of the Expanded 
Metal Engineering Company, spoke for 
a few minutes on the permanency and 
absolute fireproofness of concrete. In 
connection with these topics, Mr. Wat- 
son referred particularly to the condi- 
tions existing at the present time in the 
wholesale dry goods district, where there 
are a number of merchants carrying 
very valuable stocks of goods on which 
they cannot obtain insurance to the full 
value, due to the concentrated valuation 
in that district. Each year sees a re- 
duction in the amount of insurance 
which the fire insurance companies will 
place in this territory. The chances of 
conflagration are so great that they can- 
not afford to carry anywhere near the 
full value of the property represented 
there. These conditions are due solely 
to the non-fireproof character of the 
buildings in this district. Mr. Watson 
made a plea to the architects to insist 
on concrete buildings for their clients 
under such conditions as these. 

There were a number of slides shown 
by I’. G. Webber, of the Webber Con- 
struction Company, in description of a 
building which they have recently com- 
pleted on the northwest corner of For- 
tieth street and Broadway, New York. 
This job was rushed through in quick 
time, notwithstanding severe winter con- 
ditions, 

Mr. Norris, of Emerson & Norris, 
of Boston, closed the evening’s discus- 
sion with an interesting illustrated talk 
on artificial stone and ornamentation 
and decoration of reinforced concrete. 


High-Pressure Fire Service. 


HE rapid growth of our large cities 
has occasioned heavier demands on 
the fire departments and water supply 
of these cities for fire service. In 1904 
Greater New York realized the need of 
improvement of its fire service, on ac- 
count of the ever increasing congestion 
in business sections and increased height 
of buildings. The result of this growth 
was an increasing hazard to human life 
and property in case of fire, and conse- 
quently high insurance rates. In order 
to meet these conditions, the city engi- 
neers made a careful study of the re- 
quirements, estimating possible require- 
ments of water, quantities and pressures, 
basing their estimates on forimer fires 
in New York and other large cities. To 
cover the areas in question, two high- 
pressure fire pumping stations were de- 
cided upon as adequate for New York 
city proper, and two such stations for 
the Borough of Brooklyn. 

As this article treats principally of 
one of the Brooklyn stations, it will suf- 
fice here to make a brief outline of the 
supply and service in the Borough of 
Brooklyn. The main station is located 
at Furman and Joralemon streets; the 
reserve station is located at Willoughby 
avenue and St. Edwards streets. The 
magnitude of the Brooklyn system will 
be better understood from the fact that 
it comprises approximately five miles of 
20-in. pipe, six miles of 16-in. pipe, ten 
miles of 12-in. pipe, and one and a half 
miles of 8-in. pipe, making a total of 
over twenty miles of pipe. To properly 
control these pipe lines there are sixty- 
eight 20-in., ninety-nine 16-in., one hun- 
dred and forty 12-in., and seven hundred 
and five 8-in. gate valves. There are 681 
hydrants, each hydrant being provided 
with four nozzles, with the main valve 
operating against pressure, and inde- 
pendent valves for each nozzle. There 
are also twenty-four fire boat connec- 
tions of special two-nozzle hydrants, that 
the pumps on the fire boats may be util- 
ized for augmenting, in time of extreme 
need, the service of the stationary pumps 
at the pumping stations. 

The service mains are cross-connected 
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in such a manner that in the event of a 
break, repairs may be made without ef- 
fecting any hydrants except those located 
in the block in which the break occurs, 
and without appreciably effecting the 
supply or pressure on the remainder of 
the system. With the advent of these 
high pressure pumping stations, it is not 
the intention to relegate the fire engine 
to the past, but to supplement its work, 
and furthermore, to accomplish work 
that could not be accomplished with the 
fire engine. The need of higher pres- 
sures than can be obtained from steam 
fire engines now in use has long been 
felt. Hence the adoption of an inde- 
pendent set of mains, with hydrants, and 
pumping stations to deliver water at the 
hydrants at sufficiently high pressures, 
without further pumping. 

The territory covered by this high 
pressure system extends along the East 
River water front from the Erie Basin 
to the Navy Yard, extending at the 
northerly end far enough in an easterly 
direction to include the down-town 
business section, comprising a total area 
of approximately 1,360 acres, with mains 
extending in a lengthwise direction ap- 
proximately three miles, and over a 
width of from a few feet up to a mile 
at the widest point. 

The main station is desigied and con- 
nected so that water may be taken either 
from tie city domestic supply mains, or 
in case of a shortage of fresh water for 
any cause, the supply may be taken from 
the East River. By the use of suit- 
able vacuum pumps, automatically oper- 
ated, salt water, or East River water, 
is held in the salt water mains at all 
times, it being only necessary to open the 
gates between salt water mains and the 
pump mains within the station, to de- 
liver salt water to the pumps. 

The reserve station is designed for 
taking water only from the domestic 
pressure mains, being located at some 
considerable distance from the water 
front.- There are two suction lines, 
which terminate in the station below the 
floor line, in concrete lined trenches, 
covered by heavy cast iron floor plates, 
on which are mounted the floor stands 
for the valves, Either of these two suc- 


tion lines will supply sufficient water for 
the entire station, this making the sta- 
tion in duplicate, so far as water supply 
is concerned. 

The main ,station has two regular 
feeder lines, and one reserve line, any or 
all of which may be supplied from any 
one of three power stations. The reserve 
station has one regular feeder line, and 
one reserve line, either of which may be 
supplied from any of the three power sta- 
tions. Current for operating the motors 
which drive the pumps is 3 phase, 25 cy- 
cle, 6,600 volts, and is supplied by The 
Edison Electric Illuminating Co., of 
Brooklyn, or in case of failure of their 
two stations, by the Brooklyn Rapid 
Transit Company. Current for lighting 
the station and for driving auxiliary 
apparatus, such as motors for operating 
oil switches and valves, is 220 volts di- 
rect, and is supplied by the Edison Elec- 
tric Illuminating Co. of Brooklyn. 

Until experience should suggest modi- 
fications, the stations .will be operated 
as follows: The system is divided by 
an imaginary line through Fulton and 
Court streets into two districts, the main 
and reserve districts. Upon an alarm 
coming in from the reserve district, for 
example, the operator at the reserve sta- 
tion will immediately start up one pump 
and put pressure requested by the fire 
department, on the e tire system of 
mains ; and it will be his duty to maintain 
this pressure by the running of addi- 
tional pumps if necessary, unless noti- 
fied by the Fire Department, who can 
communicate with him over the private 
telephone system from the scene of the 
fire. Should the operator at the main 
station notice by means of pressure 
gauges that the reserve station did not 
start when requested to do so, he is then 
to put pressure on’ the mains. The noz- 
zle pressures of the fire streams can be 
varied by the firemen, either by throt- 
tling at the hydrant or by notifying the 
station operator. 

The buildings for both stations are 
especially designed for the service; are 
substantially constructed of brick, with 
steel trusses and tile roofs. The ar- 
chitectural features and general dimen- 
sions of buildings will be more readily 


2 
| 
a 


IMPROVED MACHINERY. 35 


appreciated by reference to the view of 
the exterior of the reserve station. The 
plan and arrangement of the buildings 
is fully shown in the photographs of the 
interior. 

The reserve pumping station is ar- 
ranged for an ultimate installation of six 
electric motor driven, multi-stage, tur- 
bine pumps. At present there are three 
such pumps installed, giving a station 
output of 9,000 gallons of water per 
minute, against a total head of 700 feet, 


cal times, when large property losses are 
threatened, and by reason of the high 
pressure under which the system must 
operate, the utmost care has been used 
in the manufacture of all the parts, the 
material being rigidly inspected during 
the entire process of manufacture. This 
rigidness of inspection, together with the 
high factors of safety used in design- 
ing the apparatus, assure continuous op- 
eration, even under the most trying con- 
ditions of fire service. 


RESERVE STATION—VIEW OF MOTOR PUMPS, VALVE STEMS, AND SWITCHBOARD, 


at a total efficiency of 66% per cent. 
from electrical input to water outpur. 
The amount of water is automatically 
measured by means of Venturi meters, 
and registered on a recording dial; the 
pressures of suction and discharge are 
measured by recording instruments ; and 
the electrical input to the station is re- 
corded by a recording wattmeter. Thus 
a running record of the station is kept, 
as well as the total intake and output. 
On account of the importance of the 
work, and the need of the same at criti- 


The pumps and motors are so designed 
that the various parts are interchange- 
able, and parts which are worn may be 
easily replaced, a minimum amount of 
time being required to make repairs. The 
pumps are of the multi-stage turbine 
type, of six stages, the water entering 
at one end of the pump, and being dis- 
charged at the last stage, or opposite end 
of the pump, the pressure per stage 
amounting to 117 feet. The water 
is discharged radially from the im- 
pellers, through guide or diffusion 


vanes, and thence directed by return 
passages to the next stage, and so 
on until the last stage, where the water 
is discharged from the diffusion vanes 
to an annular discharge chamber, to 
which the discharge piping is connected. 
As will be noted from the accompanying 
photographs, the pumps are of heavy de- 
sign, and thoroughly ribbed to withstand 
the high pressure. Both the impellers 
and guide vanes are of bronze to re- 
sist corrosive action. Each pump is de- 
signed for a normal rated capacity of 
3,000 G.P.M., against a total head of 
300 Ibs. discharge pressure, at 735 
R.P.M., and has shown an efficiency of 
70% under test, at the rated head. Each 
pump is direct connected, by means of a 
flexible coupling, to an 800 H.P., 25 
cycle, 6,600 volt, four-pole, A. C. motor, 
operating at a synchronous speed of 760 
k.P.M., making the full load speed ap- 
proximately 735 R.P.M. The motors 
showed an efficiency of over 92%, with a 
power factor of 93%. The heating was 
under 40 degree C. after a full load 
run of 24 hours, and 55 degrees after a 
two hours’ run at 25% overload. The 
bearings are ring oiling, the oil reser- 
voirs holding large quantities of oil. Both 
the pump and motor are mounted on 
one sub-base, thus making each unit 
self-contained, 

The water supply to the station is 
from two 20-in. mains, each connected 
to independent street mains, and con- 
nected to form a loop within the station, 
so in case of a break in one main there 
is still left one to draw on. Gates are 
provided for cutting off these incoming 
mains when desired. All the pumps are 
connected to this 20-in. suction loop, by 
12-in. pipes, with gate valves for cutting 
off any one of the pumps when de- 
sired. 

All the pumps deliver through 10-in. 
pipes, into either of two 16-in. discharge 
mains, which are also connected to form 
a loop within the station. The pumps 
operate against a pressure of 300 Ib., 
this pressure being reduced, as required, 
by a regulating valve. As the fire hy- 
drants are likely to be shut off at any 
time without notice to the station, there 
is provided between the discharge pipes 
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and suction pipes of each pump, a relief 
valve which can be set to relieve at any 
pressure from 100 to 300 lIbs., the waste, 
or excess water returning to the pump 
suction, All pipes, fittings and valves 
were submitted to a hydrostatic pressure 
test of 600 Ibs. per sq. inch at the shops, 
and after being laid were tested to 450 
Ibs. per sq. in.; and under these condi- 
tions, leakage per lineal foot of joint in 
24 hours allowed in the contract was 
four gallons. Pipe outside of the sta- 
tion, leading to the supply and discharge 
lines, is a bell and spigot. Pipe inside of 
the station is cast iron, with male and 
female flanges. All fittings are of cast 
steel Copper and lead gaskets are used 
for male and female flanges and paper 
gaskets for straight flanges. The gate 
valves are of a special design, with 
spherical tops, and are constructed of 
steel castings. The larger and more im- 
portant valves are motor driven. All the 
valves are operated from the main floor, 
and are provided with cast iron floor 
stands, with polished hand wheels. The 
motor operated valves have their motors 
mounted on the floor stands in a vertical 
position, and operate the valves through 
spur gears. An intermediate gear is pro- 
vided, and is so arranged that it can be 
thrown out of mesh with the pinion and 
large gear, so that the valve can be more 
easily operated by hand. 

For the city, the work was directly un- 
der the supervision and contro} of the 
Department of Water Supply, Gas and 
Electricity, Borough of Brooklyn; the 
preliminary work was started by I. M. 
Verona as Chief Engineer, and later fol- 
lowed by John W. McKay, under whose 
supervision the work has been completed 
and tested, with Joseph Goodman, As- 
sistant Engineer, in active charge of the 
work. 

The contractor for the street mains 
was John J. Cashman, of Brocklyn, the 
fire hydrants were manufactured by the 
A. P. Smith Mfg. Co., of Newark; the 
contractor for the buildings was Chas. 
H. Peckworth, of New York; and the 
D’Olier Engineering Company, of Phila- 
delphia and New York, were the con- 
tractors for the complete electrical and 
hydraulic equipment for both stations. 
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New Combined Steam Hammer. 
HE accompanying illustration shows 
an entircly new design of hammer 
as up to the present time no steam ham- 
mers have been built of the single frame 
type in which the anvil block is attached 
to and forms a part of the main frame 
casting, and in this particular point, they 
are, therefore, entirely different from 
the ordinary steam hammer, where the 
anvil block is a separate casting and is 
not connected in any way with the bed 


plate. The result is that there is a cer- 
tain amount of shifting movement to 
the anvil block of the ordinary steam 
hammer when the blow is struck, which 
movement would prevent the hammer 
being used, except on the roughest sort 
of formed work: that is, the alignment 
of the dies is not close enough to be 
used in most kinds of die work. The 
main frame casting is made of open 
hearth steel, and this is also of very 
much importance, as the shearing strains 
which come on this casting from the 
continued hammering, besides the lia- 
bility of crystalization from the con- 


stant shock and jarr of the blow, are 
such that steel is the only material which 
will stand up to the service required. The 
fact that the hammer has balanced valve 
motion gives to its operation an extreme- 
ly sensitive control, so that it can be 
well operated by the foot treadle, and 
this does away largely with the neces- 
sity of an operator. These hammers will 
be found a very useful tool in any kind 
of a shop where iron or steel is to be 
bent or forged into shape. It is espe- 
cially suitable for dressing tools used 
in planers, Jathes, boring mills, etc., and 
al! such work can be very handily done 
by the blacksmith. The construction of 
the hammer is such that it is essentially 
a self-contained machine, and therefore 
not needing very much foundation and 
being very heavy, so that it absorbs the 
shock and blow of hammering, there will 
be very little vibration of the surround- 
ing ground. It has been frequently dem- 
onstrated that the addition of a steam 
hammer is of so much assistance, even 
where a single blacksmith fire is used, 
that a machine of this kind becomes al- 
most a necessity, and that it will, be- 
sides increasing the output, enable the 
blacksmith to turn out a far better qual- 
ity of work. The fact, also, of the 
hammer’s being capable of being oper- 
ated by compressed air as well as by 
steam is also of interest, owing to the 
present tendency towards the operation 
of gas engines as a means of obtaining 
power, and where they are used, com- 
pressed air is almost always available. 
The hammer illustrated is made by the 
Buffalo Foundry & Machine Co., Buf- 
falo, N. Y. 


Farwell Automatic Gear Hobbing 
Machine. 

GEAR hobbing machine of very 
simple and rigid form is being 
placed upon the market by the Adams 
Company of Dubuque, Iowa. The sys- 
tem of cutting spur gears by the use 
of a hob has been proved to possess so 
many advantages over the old method 
of milling one tooth at a time that 
the gear hobbing machine is probably 
destined to displace entirely the or- 
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dinary automatic gear cutter. The 
rapidity of the work is far ahead of any 
system of milling or planing gears, be- 
ing a continuous cut from start to finish 
up to the full capacity or strength of 


the heb teeth. The accuracy of the 
work and the smooth, quiet running of 
the gears produced on the gear hobbing 
machine can be approached only, but 
not equalled, by the generated gear of 
the gear planer. The gear hobbing ma- 
chine generates the teeth theoretically 
correct and all the teeth are exactly the 
same thickness and form. The builders 
of the Farwell automatic gear hobbing 
machine claim that it will cut accurately 
and economically a large per cent of the 
gears used in manufacturing, and its 
cost is only a fraction of that of other 
machines of the same capacity. By 
equipping it with a full set of change 
gears and a full set of hobs it is com- 
plete for all sizes and pitches of gears 
up to its capacity of 12 in. diameter and 
6 in. face. This capacity will cover 
nearly all of the requirements for au- 
tomobile transinission gears, lathe, bor- 
ing mill, milling machine and other ma- 
chine tool change gears, drill press and 
other back gears. It requires one hob 
for each pitch desired. One hob of the 
desired pitch will cut gears with any 
number of teeth up to the full swing of 


the machine table, 12 inches. The same 
hob will also cut worm gear wheels, 
The spindle is driven by a 4 in. belt on 
a 15 in. diameter pulley from a swing- 
ing cone pulley shaft, and the drive 
belt is kept taut in all positions of the 
spindle head by a distance rod provided 
with turn buckle for adjusting. Three 
hob speeds are obtained by the three 
step cone pulleys for 2% in. belt on the 
swinging shaft and countershaft. The 
countershaft is provided regularly with 
one 4 x 10 in. friction clutch pulley. 
two pulleys may be provided where 
more spindle speeds are desirable, but 
as the hobs do not vary greatly in di- 
ameter three spindle speeds are deemed 
sufficient to take care of the require- 
ments. The spindle head is swiveled 
upon the saddle so that the hob may be 
set at the proper angle for cutting spur 
gears with different pitches or for cut- 
ting worm gears. This saddle is gibbed 
to the slide on the column for provid- 
ing vertical feed. The hobs for cutting 
spur gears are regularly right hand, 
single thread, 3 in. diameter, 3 in. long, 
with 144 in. arbor hole and % in. key- 
way. Other sizes, of course, may be 
used, 

A rigid stop is provided, against which 
the table saddle may be run, to give the 
proper depth of the teeth. Instead of 
setting this stop by micrometer gradua- 
tions which require much care in set- 


ting, a hardened steel gauge is provided 
which is of a thickness equal to the 
depth of the teeth of the pitch desired. 
To set the stop, the table is advanced 
until the blank contacts the hob. The 
stop is then screwed up against the 
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gauge block. W hen the gauge block is 
removed and the table is advanced to 
stop, the correct depth is obtained. After 
the stop is set for a given diameter any 
number of gears of same size are cut 
the proper depth by simply moving table 
to this rigid stop. A careless operator 
cannot spoil work as is often done when 
depth is set by micrometer gauge. 


Generating Sets with Compound 
Engines. 

HILE it is true that the economy 

of a power plant depends upon 

the efficiency of the boilers, furnaces, 
draft, economizers, etc., the economy of 
the engine itself is the factor that de- 
termines the amount of fuel that must 


calculation. While it is a fact that in 
some localities fuel is very cheap, there 
are not many places where the cost of 
fuel is so low that it does not pay to in- 
stall a compound engine. As a rule the 
compound engine will not only pay good 
interest on the additional cost, but will 
also in a short time pay the additional 
cost itself. Another feature to be noted 
in connection with the compounding is 
the relative cost of equipment for steam 
generation. Since the compound engine 
uses much less steam, the boilers, pumps, 
etc., may be correspondingly smaller. 
For many years the B. F. Sturtevant 
Company has been making small gener- 
ating sets in such sizes that prevent the 
attainment of great economy. The 


be purchased. With the same efficiency 
of boilers, ete., a compound condensing 
engine will effect a saving of from 20 
to 40 per cent over a single-cylinder en- 
gine, the amount of saving depending, of 
course, upon the conditions, the form of 
valve gear, the speed, etc. The installa- 
tion of the compound engine should be 
a matter of careful consideration and 


larger sizes now being placed upon the 
market by this company, that is, 150 to 
500 K.W. generating sets with com- 
pound engines, admit of devices for sav- 
ing steam. The engines of these sets 
are of the four-valve type in order that 
the events of the stroke may be sepa- 
rately adjusted and the clearances re- 
duced to a minimum. Grid-iron valves 
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are used to get the advantages of this 
type. The valves are placed horizontally 
in chambers provided for the purpose in 
the cylinder castings, both the ports and 
the valves being removable and of the 
gridiron type. Upon the face of each 
steam valve slides an auxiliary gridiron 
valve, which being connected to the gov- 
ernor, controls the cutoff. The exhaust 
valves and the main valves are actuated 
by the eccentric on the shaft, the proper 
motion being given by levers and 
rockers. Upon the high-pressure side 
of the engine a modified Rites governor 
is placed in the regulating wheel, while 
a larger fly-wheel is placed upon the 
shaft at the generator end. 

The generators are of the Sturtevant 
ten-pole type direct-connected to the en- 
gine shafts by a flange coupling. They 
are designed for a wide range of load, 
and require little or no attention. Am- 
ple cooling surfaces and mechanical 
ventilation render the generators free 
ircm heating and burn-outs. These ma- 
chines are capable of carrying an over- 
load of 33% per cent for two hours 
without injurious sparking, and an over- 
load of 100 per cent momentarily with- 
out destructive sparking or heating. The 
insulation will not deteriorate after con- 
tinnious operation at normal temperature. 

Carbon brushes of a size that the cur- 
rent density will never exceed thirty 
amperes per square inch, are held in the 
latest design of sliding-socket shunt 
brash holders, which are clamped on a 
composition frame, insulated from the 
brush ring itself. Each brush holder can 
be adjusted separately and removed for 
cleaning and repairs, or the entire brush 
ring may be rotated by a hand wheel. 


American Outside Spring Pop Valve. 


‘TH the rapidly increasing use of 
superheated steam it has become 
necessary to place on the market a 
spring loaded pop safety valve of a 
type suitable for the high temperature 
of superheat steam. To meet this de- 
mand the American Steam Gauge & 
Valve Mfg. Co., Boston, have designed 
a type of valve having an outside spring 
and constructed of metals to withstand 


THE ENGINEERING MAGAZINE. 


these conditions. The entire body and 
outer casing of the valve are made of 
steel. The seat bushing which guides 
the valve proper and the valve itself 
are made from a solid nickel casting, 
The valve top or open spring casing is 
extended into the main body of the valve 
and is fitted with solid nickel bushing 


which is recessed and acts as a suitable 
guide for the spindle. The spindle is 
fitted with a loose flange or spring seat 
having a spherical bearing which, to- 
gether with the follower or top plate 
which guides the spring at the top and 
which is also fitted with a spherical 
bearing, properly distributes the load on 
the spring under compression, prevent- 
ing undue friction of the moving parts. 
The American adjustable blow down 
ring is used as a means of adjusting 
the closing point of the valve. The lift- 
ing levers may be either of the straight 
horizontal type or of the compound link 
drop lever type so proportioned as to 
permit the lifting of the valve from its 
seat one-eighth of its diameter. 
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Automatic Smoke Preventer. 
HE following tables show the per- 
centage of economy in fuel ac- 
complished by the use of the automatic 


26th last, and the second table gives the 
results of tests made at the boiler plant 
of the Robinson-Roder Co., also of New- 
ark, on February 27th. 


combustion device and smoke preventer 
made by the Empire Steel and Equip- 
ment Company, 141 Broadway, New 
York. The first table shows the details 
of tests. made at its boiler plant of Igue 
Brothers, Newark, N. J., on December 


RECORD OF TEST 


Boiler Plant of Igue Brothers, Newark, 
N. J., December 26, 1907. 


Without With Device 
Device. in Operation. 
Duration of test......... 7% hrs. 7% hrs. 
Coal consumed .......... 4,280 Ibs. 4,395 Ibs. 
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Ash 


241 Ibs. 
Average steam pressure... ee 


220 Ibs. 


Average feed water tem- 

206° 203° 
Water evaporated ........ 36,567 “ 39,312 “ 

(from 

and at 212°) per Ib. of 

Water evaporated (from 

and at 212°) per Ib. of 

combustible 10.2 “ 


Percentage of economy per Ib. of coal, 18.9%. 


Percentage of economy per Ib, of combustible, 
20%. 


RECORD OF TEST 


Boiler Plant of The Robinson-Roder 
Co., Newark, N. J., February 27th, 
Without With Device 
Device. in Operation. 
Coal consumed .......... 1,807 Ibs. 1,555 Ibs, 
Average steam pressure... * 
Feed water temperature... 160° 160° 
Water evaporated 14,437 “ 14,812 
(from and 
at 212°) per lb. of coal. 
Percentage of economy 
Combustion Device, 20.2%. 


shown by use of the 
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Personals. 

—Herbert C. Petty was elected a direc- 
tor of the Crocker-Wheeler Co., Ampere, 
N. J., on May 13. 

—D. D. Pendleton has been appointed 
the Pittsburg representative of the Wheel- 
er Condenser & Engineering Co., Carteret, 
N. J., with offices in the Frick Annex. 

—Professor Ira O. Baker, for 34 years 
connected with the Department of Civil 
Engineering of the University of Illinois, 
has been granted by the Trustees leave of 
absence for one year from July 1, 1908. 

—H. G. Perring, secretary of the Engi- 
neers’ Club of Philadelphia, and formerly 
engineer with the Keystone Fireproofing 


Co., has been secured by The General 
Fireproofing Co., Youngstown, Ohio, as 
district manager at Philadelphia, with 


offices in the Drexel Building. 

—Arthur Koppel, the railway engineer, 
died recently in Germany. Mr. Koppel 
died in his fifty-seventh year at Baden 
Jaden, where he was under treatment. 
3orn in Dresden in 1851, he entered the 
structural iron business on his own ac- 
count when only 25 years old. He assisted 
in making the narrow gauge railway known 
throughout the world by using it in all his 
factories and by urging other large con- 
cerns to do likewise. He was the inventor 
of what is known as the “flying railroad 
system,” namely, two rails on portable steel 
ties made in twenty-foot sections which 
can be laid by a couple of men easily. He 
was also the inventor of a dumpcart known 
as the Koppel cart, which is in use all over 
the world. 


Industrial Notes. 

—Jenkins Bros. announce the removal of 
their Chicago store from 31-33 No. Canal 
Street to 226-228 Lake Street. 

—Turner Construction Co., 11 Broad- 
way, New York, has opened a branch office 
in the Builders’ Exchange Building, Buf- 
falo, with James L. Bruff in charge. 

—Union Gas Engine Co., San Francisco, 
announce that they have secured the ser- 
vices of John I. Willard as manager, and 


also their removal to 503-505 Mission 
Street. 
—The Hoppes Manufacturing 


Springfield, Ohio, reports the removal of 
its New York office from the Havemeyer 
Bldg. to new quarters in the Singer Bldg., 
149 Broadway. 

—Walter B. Snow, publicity engineer, has 
recently increased his facilities by removal 
to larger quarters at 170 Summer Street, 
Soston, and the establishment of an ad- 
dressing and mailing department. 

—George A. Kimball, chief engineer of 
Elevated and Subway Construction for the 
Boston Elevated Railway, has awarded the 
Raymond Concrete Pile Company, Chicago, 
the contract for placing concrete piles for 
the foundations of the incline walls, at 
the north approach to the East Cambridge 
extension of that road. 


—The Massachusetts Fan Co., Water- 
town, Mass., is furnishing drying apparatus 
for the new plant of the Watsontown 
grick & Clay Product Co., Watsontown, 
Pa. This apparatus consists of a 200-inch 
fan with engine and heater, and an 84-inch 
Davidson exhaust fan with engine. 


The 
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present capacity will be 60,000, but it will 
ultimately be increased to 85,000 brick. 
—Just at the close of 1907, one of the 
largest orders ever placed for mechanical 
stoking equipment was received by the 
Westinghouse Machine Company, aggre- 
gating 14,400 boiler horse power. This was 
for one of the large Brooklyn power sta- 
tions operated by the Transit Development 
Company, New York. This order com- 
prises 24 stokers suited to 600 h.p. boilers 
of the B. & W. water tube type. 
—Turner Construction Co., New York, 
have just been awarded the general con- 
tract for constructing the new warehouse 
for Fred’k Loeser & Co., Brooklyn. This 
building will be 170’ x 140’ in plan, eight 


stories, basement and  sub-basement, as 
well as roof and pent houses. Reinforced 
concrete throughout, excepting only the 


Livingston St. front, which will be brick 
with terra cotta trim. Work will be be- 
gun at once. Wm. Higginson, Architect. 


—The following companies have moved 
to the Hudson Terminal Buildings, 50 
Church St., New York: The Electric Con- 
troller & Supply Co., Standard Gauge 
Manufacturing Co., The Watson-Stillman 
Co., Brown Hoisting Machinery Co., Morse 
Chain Co., The Hayward Co., Cutler- 
Hammer Manufacturing Co., Wellman- 
Seaver-Morgan Co., Providence Engineer- 
ing Works. The following to the Hudson 
Terminal Buildings, 30 Church St., New 
York: General Electric Co., Ball & Wood 
Co. 

—J. G. White & Co., Inc., New York, 
have been awarded the contract for engi- 
neering and constructing a complete hydro- 
electric plant, with transmission lines, sub- 
stations, ete. for the Central Georgia 
Power Co. This plant will be built on the 
Ocmulgee River, about thirty-six miles 
above Macon, Ga., supplying power to that 
point and to other points in the vicinity. 
The normal capacity of the plant will 
probably be 12,500 kw., generated by 


water-wheels rnder a hundred foot head. 
The crest of the dam will probably be 
seven hundred and fifty feet. 


—Retrospective of the development dur- 
ing the past year of the steam turbine, the 
accompanying figures reported by the 
Westinghouse Machine Company are in- 
teresting as tending to controvert the gen- 
eral impression that the turbine business 
suffered heavily during the year. Although 
one month’s business in 1906 still holds the 
record at 62,100 kw., the year 1907 was 
marked by an average demand quite as 
large. As late as July, orders for 34,750 
kw. were taken during that month as com- 
pared with 25,750 for July, 1906, which is 
a particularly gratifying showing. For the 
first nine months of each year the demand 
for turbines was as follows: 1907, 158,550 
kw., and for 1906, 152,400 kw. Or, taking 
the middle six months of the year, from 
April to September inclusive, thus exclud- 
ing the usual midwinter activity, as well 
as the late depression, the average per 
month is as follows: 1907, 15,833 kw.; 
1906, 14,365 kw. 

—The semi-annual meeting of The 
American Society of Mechanical Engineers 
will be held in Detroit, June 23-26. Among 
the papers to be presented at this session 
are “A Method of Cleaning Gas Conduits,” 
by W. D. Mount; “A Method of Check- 
ing Conical Pistons for Stress,” by Prof. 
George H. Shepard; “Clutches,” with spe- 
cial reference to automobile clutches, by 
H. Souther; “Horse-Power, Friction Loss- 
es, and Efficiencies of Gas and Oil En- 
gines,” by Prof. L. S Marks; “Some Pitot 
Tube Studies,” by Prof. W. D. Gregory; 
“The Thermal Properties of Superheated 
Steam,” by Prof. R. C. H. Heck; “A 
Journal Friction Measuring Machine,” by 
Henry Hess; “A By-Product Coke Oven,” 
by W. H. Blauvelt; “Tests of Some High 
Speed Steam Engines,” by F. W. Dean. 
There will be a symposium upon machin- 
ery for conveying materials, with papers 
by several authorities. The Society for 
the Promotion of Engineering Education 
and the Society of Automobile Engineers 
will also hold their annual meeting in De- 
troit at this time, which will enable mem- 
bers of each Society to participate in the 
sessions of the other. 


NEW CATALOGUES AND TRADE PUBLICATIONS 


Note.—The display advertisements of the firms mentioned under each heading can be found 
readily by reference to the Alphabetical Index. See page 11. 


Advertising Mediums. 
“What Makes the Best Advertising Medium? 


What Are Its Elements of Strength? How May 
it be Selected?” by Emerson P. Harris, 253 
Broadway, New York. A most admirable bro- 
chure discussing this important subject with un- 
usual intelligence, as the result of more than 
thirty years’ experience in technical and trade 
journalism. The author is Editor and Publisher 
of The Selling Magazine, and he will be pleased 
to send a complimentary copy of the pamphhlet 
to these who are interested in the science of 
advertising. 
Auto-Trucks. 

Westinciiousr Macutne Co., East Pittsburgh 
—Well-printed catalogue devoted to an_ illus- 
trated description of storage battery auto-trucks 
for industrial railways. 6 by 9 in.; pp. 18. 

Blowers. 

L. J. Winc Merc. Co., West St. Bldg., New 
York—Leaflet illustrating and describing Wing’s 
turbine blower system of mechanical draft. 6 by 
9 in.; pp. 4. 

Buckets. 

Instey Tron Works, Indianapolis—Folder giv- 
ing a brief illustrated description of controllable 
drop bottom buckets, together with tables giving 
dimensions. 6 by 9 in.; pp. 6. 

Cableways. 

New York Carteway & ENGINEERING Co., 2 
Rector St., New York—Folder illustrating and 
describing cableways for all purposes. 5 by 7% 
in.; pp. 19. 

Cement. 

Srrutners Furnace Co., Struthers, O.-—Well- 
printed catalogue containing a brief description 
and illustrations of a number of buildings on 
which this cement was used. 10% by 9 in.; pp. 
32. 

Chemical Fire Engines. 

Kanawha CuemicaL Encine Co., 
Charleston-Kanawha, W. Va.—Booklet illustrat- 
ing and describing various types of chemical 
fire extinguishing engines especialiy adapted for 
use in factories, mills, foundries and industrial 
plants. 3% by 6 in.; pp. 20. 

Chucks. 

Skinner Cuvuck Co., New Britain, Conn.— 
Catalogue and price list illustrating and de- 
scribing lathe, drill and planer chucks. 4 by 7% 
in.; pp. 40. 

Clutches. 
Mercuant & Evans Co., 517 Arch St., Phila- 
delphia—Catalogue treating clutches for motor 
cars, boats and all industrial uses. Illustrated. 
8 by 11 in.; pp. 42. 
Concrete Machinery. 

Nims Concrete Macuinery Co., Philadelphia, 
N. Y.—Booklet illustrat'ng and describing con- 
tinuous batch mixers for concrete, sand, lime, 


brick and mortar, with measuring attachment. 
5% by 8 in.; pp. 16. 
Concrete Mixers. 

Eureka Macurine Co., Lansing, Mich.-—Pam- 
phlet describing concrete mixers, together with 
specification sheets. Illustrated. 8 by 11 in.; 
pp. 8. 

Korenrtnc Macutne Co., Milwaukee —Cata- 
logue illustrating and describing concrete mix- 
ers, together with tables giving sizes and capaci- 
ties. 7 by 5% in.; pp. 32. 

Cooling Towers. 

Epwitn Buruorn, 71 Wall St., New York-- 
Catalogue illustrating and describing cooling tow- 
ers. Also contains many views showing towers 
recently erected. 814 by 6 in.; pp. 48. 

Crushers. 

Sturtevant Mitt. Co., Boston—Bulletin illus- 
trating and describing plate steel crushers. 6% 
by 914 in.: pp. 12. 

Drill Presses. 

Henry & Wricut Mre. Co., Hartford—Well- 
printed catalogue illustrating and describing sen- 
sitive and radial ball bearing drill presses. 6% 
by 814 in.; pp. 54. 

Electrical Equipment. 

Generar. Evectric Co., Schenectady, N. Y. 
Bulletins Nos. 4576, 4578, 4579 and 4584 illus- 
trating and describing oil break switches; railway 
motor controllers; luminous are headlight and 
motors respectively. 8 by 10% in. 

Evectrtc Controtter & Suppry Co., Cleve- 
land—Bulletin No. 281 illustrates and describes, 
with prices and_ sizes, crane fittings, knife 
switches, circuit breakers, rosettes, switchboards, 
limit stops, insulater supports, flexible couplings, 
ete. by 5 in.; pp. 24. 

Elevators. 

Kazstnev & Co., 241 So. Jefferson St., Chi- 
cago—Catalogue illustrating hydraulic, steam and 
electric elevators for passenger and freight ser- 
vice. 8 by 11 in.; pp. 386. 

Engineering Instruments. 

Hanna Mre. Co., Troy, N. Y.—Catalogue il- 
lustrating and describing, together with prices, 
weights, etc. enginecring, surveying, nautica, 
astronomical and mining instruments. 5% by 
7% in.; pp. 72. 

Exhaust Heads. 

Onto Co., Cleveland—Well-printed 
catalogue in two colors, devoted to an_ illus- 
trated description of cast iron exhaust heads. 
Steam and oil separators are also given a place. 
6 by 9 in.: pp. 80. 

Gas Engines. 

Atamo Mec. Co., Hillsdale, Mich.—Catalogue 
No. 27 is devoted to an illustrated description 
of gas, gasoline and distillate engines, adaptable 
to a wide range of service. 9 by 7 in.; pp. 36. 

Bruce-MertaM-Arsott Co., Cleveland—Cata- 
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logue A is devoted to an illustrated description 
of vertical gas engines for electric lighting, 
pumping and general power purposes. 6 by 9 
in.; pp. 16. 

Dean Gas Enoine & Founpry Co., Newport, 
Ky.—Catalogue devoted to an illustrated de- 
scription of gas, gasoline, alcohol and distillate 
engines. Also gives net prices, dimensions, etc. 
9 by 6 in.; pp. 40. 

Gears. 

Boston Gear Works, Norfolk Downs, Mass. 
—Catalogue El gives prices and dimensions of 
chains, sprockets, bearings, steering devices, ete. 
Illustrated. 334 by 6 in.; pp. 88. Also a circu- 
lar containing specifications and price list of 
standard steel miter and bevel gears with gener- 
ated teeth. 

Hoisting Machine. 

NationAL Egutrment Co., Monadnock Block, 
Chicago—Catalogue A illustrates and describes 
hoisting machinery, derricks and material hand- 
ling plants for contractors, quarrymen, sand 
dealers, railroads, loggers, bridge builders, man- 
ufacturing plants, ete., together with tables 
giving dimensions, weights, etc. 6 by 9 in.; 
pp. 40. 

Ice Breaker. 

Tue Creasey Ice Breaker AND Ice Users’ 
Hanpsook, published by Joseph S. Lovering 
Wharton, 3138 N. 17th St., Philadelphia, while 
devoted primarily to the description of the 
Creasey ice breaker, contains in addition draw- 
ings showing arrangements for handling and 
breaking ice in refrigerator car icing stations, 
ice cream manufacturing establishhments, meat, 
fish and game shipping and packing houses, 
dairies, restaurants, hotels, hospitals, etc. It 
also contains short chapters on “Ice and Its 
Jses,” “Cold Storage Temperatures,” “Ice 
Cream Freezing” and “Refrigeration With Ice.” 
It is shown, that for refrigeration on a small 
scale, it is often more economical and conveni- 
ent to employ broken ice, or broken ice and 
salt, than to install refrigerating machinery, as 
uniform temperatures can be secured at a mod- 
erate cost with much less attention and with un- 
skilled labor. 2% by 6% in.; pp. 28. 

Lubricant. 

Otney & Warrin, 66-68 Centre St., New York 
—Folder describing Howard grease as a lubri- 
cant for shafting and bearings. 314 by 6% in.; 
pp. 6. 

Motors. 

Lincotn Motor Works Co., Caxton Bldg., 
Cleveland-—Bulletin No. 10 illustrates and de- 
scribes variable speed motors with speed ranges 
up to one-to-ten. Also gives a partial list of 
users. 8 by 10% in.; pp. 16. 

Power Transmitting Machinery. 

Fatts Rivet anp Macutnery Co., Cuyahoga 
Falls, O.—Catalogue and price list A describes 
pulleys, shafting, hangers, pillow blocks, coup- 
lings, collars, and friction clutch pulleys and 
couplings. IJlustrated. 5% by 7% in.; pp, 216. 

Power Transmission Machinery. 

W. A: Jones Founpry anp Macutine Co., 142 

W. North Ave., Chicago—Catalogue devoted to 


an illustrated description of power transmitting 
appliances. Machinery for elevating, conveying 
and handling all kinds of material are also 
treated. 3% by 6 in.; pp. 96. 


Reinforced Concrete. 


Apertuaw Construction Co., 8 Beacon St., 
Boston—Circular No. 16 illustrates and describes 
a number of reinforced concrete structures 
with brick and timber erected by them. 6 by 9 
in.; pp. 24. 


Roller Bearings. 


Hyatr Rozier Beartnc Co., Newark, N. J.—- 
Bulletin No. 31 illustrating and describing roller 
bearing bushings, standardized for all conditions 
of speed and load. 6 by § in.; pp. 24. 


Steam Engines. 


American Brower Co., Detroit — Catalogue 
No. 232 illustrates and describes types A and 
LC vertical self-oiling steam engines. Also con- 
tains many tables giving much useful informa- 
tion. The catalogue is well printed. 7 by 8% 
in.; pp. 64. 

American Enotne Co., Bound Brook, N. J. 
—Bulletin No. 14 describes American-Ball angle- 
compound engines. Also contains tables giving 
dimensions in inches, horse-power, weight, etc., 
of angle-compound engines for belted and direct 
connected service. The bulletin is well printed 
and illustrated. 9 by 6 in.; pp. 32. 


Steam Specialties. 


Tue Lunixrnurimer Co., Cincinnati — 1993 
illustrated catalogue and price list describing 
brass and iron valves, whistles, cocks, gauges, 
injectors, lubricators, oil pumps, oil and grease 
cups, etc., adapted to the requirements of all 
classes of machinery. The catalogue is beund in 
cloth and fully indexed. 5 by 7 in.; pp. 564, 


Tool and Cutter Grinders. 


W. H. Letann & Co., Worcester—Catalogue 
containing a general illustrated description of 
universal tool and cutter grinders, together 
with specifications. 6 by 9 in.; pp. 16. 


Vises. 


Emmett Co., Waynesboro, Pa.—Cata- 
logue No. 7 contains an illustrated description, 
with prices and dimensions, of universal and 
standard vises. 31% by 61% in.; pp. 16. 

Pitrssurcn Automatic Vise & Toot Co., 
Pittsburgh—Booklet illustrating and describing 
automatic double and single swivel vices. Also 
contains prices, sizes, weights, etc. 6% by 4 in.; 
pp. 32. 


Water Filters. 


Roserts Firter Co., 30th and Chestnut 
Sts., Philadelphia—Catalogue devoted to an il- 
lustrated description of pressure water filters 
and filter appurtenances. Also contains tables 
giving sizes, capacities, etc. 9 by 6 in.; pp. 72. 


Water Tube Boilers. 


Samurt & Son Co., Paterson, N. J.— 
Booklet giving a partial list of users of their 
boilers. Illustrated. 3% by 6 in.; pp. 8. 

Rust Botrer Co., Pittsburgh—Pamphlet 
ing the report of tests cn Rust water tube boil- 
ers made by William Kent, A. M., M. E., Dean 
of the College of Applied Science, Syracuse 
University. Illustrated. 6 by 9 in.; pp. 12. 


| 
a 
4 
| 
| 
ag 
| 
| 
a 
| 


CLASSIFIED ADVERTISING SECTION 


Rate, three cents a word per month. 


electrotypes or illustrations; no display type. Cash with order. Forms close 20th 


of the month preceding date of issue. 


Box numbers may be used and we will forward all replies. We will not give i 
information about any advertiser using a box number. Correspondents answering 
advertisements may specify that their replics shall not be forwarded to certain 
persons or firms—thus avoiding possible 
reference, etc., should not be sent to unknown correspondents; copies will serve 


the same purpose. 


Minimum charge $1.00 per month. No 


embarrassment, Original letters of 


HELP WANTED 


OPPORTUNITIES: Current issue our monthly 
publication describes 500 positions now open for 
high grade Business, Professional and Technical 
men; sample copy free. Offices in 12 citics serving 
leading employers everywhere. Our absolutely con- 
fidential service is only means of keeping constant- 
ly in line for advancement. HAPGOODS, 305 
B’way, N. Y. 12-6 
WANTED—A capable engineer to take charge of 
the mechanical production in a large Brass and 
Copper Rolling mill. Must understand the design- 
ing of machinery and possess full knowledge of 
all the latest improvements in rolling mill equip- 
ment. Must also understand the hiring and hand- 
ling of help. Give full information as 


experience. Address Box 120, care of THE EN- 
GINEERING MAGAZINE, 140-142 St. 
New York. 1-6 


WANTED—We have an cpening for a first-class 
reliable traveling salesman to sell Engineering 
specialties. Applicants will please state their ex- 
perience, age aud cther qualifications. We desire 
a thoroughly reliable, honest, energetic man, one 
who will give his entire attention to the best in- 
terest of his employer. Address “Salesman,” 

care of THE ENGINEERING M AGAZINE, 140- 
142 Nassau St., New York. 1-6 


SITUATIONS WANTED 

EXECUTIVE ASSISTANT—Business man now 
engaged. Age 32. Eighteen years experience ma- 
chinery manufacturing seeks connection with cor- 
poration in same line as assistant to chief execu- 
tive. Can qualify as able advisor in forming poli- 
cies, selecting new lines, manufacture and pro- 
moting same. Devise systems, cost reduction, in- 
creased production, decreasing overhead expense. 
Proven executive ability. Salary $2,000. Address 
Box 118, care of THE ENGINEERING MAGA- 
ZINE, 140-142 Nassau St., New York. 1-6 
MECHANICAL ENGINEER 385 years old, at 
present employed, with practical and general busi- 
ness experience, wishes to establish an independent 
engineering business with some consulting engineer 
or to associate himself with some reputable con- 
sulting or engineering firm where he can take an 
interest. Correspondence invited. Address Box 
119, care of THE ENGINEERING MAGAZINE, 
140-142 Nassau St., New York. 1-6 
A SITUATION as Works Manager or General 
Superintendent iby a high grade executive and me- 
chanic. What is desired is a situation with some 
company where the production is not satisfactory, 
either quantity or quality; where the systems in 
use are not giving the desired results; where piece 
work or preminm systems have been too costly or 
have proved a failure; or where manual labor has 
or is the cause of trouble through lack of disci- 
pline or lack of interest due to misunderstanding. 
Will undertake the reorganization of an old plant 
or the installation of new. The class of business 
desired is the manufacture of medium or heavy 
mechanical goods or machinery of any value. The 
salary to be the minimum until ability and worth 
have been proven, but success must be rewarded 
by admittance to the company, a membership in 
the board of directors or increased salary. My 
present location is Massachusetts, but I am willing 
to change. American birth, 38 years cf age, tem- 
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perate, of good health, habits and character. Can 
give any class of references required. At present 
employed, but can retire from present situation at 
eny time. Address Box 116, care THE ENGI. 
NEERING MAGAZINE, 140-142 Nassau St., New 
York 2-6 


AUTOMOBILES 


“SUCCESS” AUTOMOBILE $250. The original 
motor-buggy. After eleven years labor by an engi- 
neer a perfect steel tired Auto. Runs 25 miles an 
hour, good hill climber. Write for particulars, 

SS AUTO-BUGGY MFG. CO., Inc., 522 
De Baliviere Ave., St. Louis, Mo. 12-6 


BOOKS 
THE FACTORY MANAGER tells how to elimi- 


nate dead expense; unnecessary fixed charges; 
friction and delays; useless men, methods and rec- 
ords; unnecessary time and material; interruptions, 
“waits,” and guess-work; too many handlings of 
work, ete., and how to arrive at exact cost of work 
done. Send for circular. THE ENGINEERING 
MAGAZINE, 140-142 Nassau St., New York. 

EVERY PRACTICAL ENGINEER should com- 
pile his own note book. Subscribe for Webber's 
tables, printed on 4x7” sheets, for insert binders. 
Every engineering subject, 25 cts. per sheet, print- 
ed on both sides. Write for information to WILL- 
IAM O. WEBBER, Consulting Engineer, 432 Ex- 
change Building, Boston, Mass. 12-8 


THE ENGINEERING INDEX ANNUAL for 
1907 embraces ali branches of engineering, and 
clearly indexes alphabetically by subject about 
9,000 important articles of permanent value which 
appe: ared during 1907 in about 250 engineering 
journals, transactions and proceedings. Complete 
in itself for the period covered. We undertake to 
supply the full text of every article indexed, in 
the original language, together with all accompany- 
ing illustrations. 450 pages, 9% by 7 inches, cloth 
binding, $2.00 Sent on approval. THE 
ENGINEERING MAGAZINE, 140-142 Nassau 
St., New York, 


PROFIT-MAKING IN SHOP AND FACTORY 
MANAGEMENT by Charles U. Carpenter, Presi- 
dent Herriug-Hall-Marvin Safe Co, Profit-making 
management is a concise expression of the methods 
which Mr. Carpenter has developed and which he 
constantly uses in his own practice. They have 
been tried and perfected under the stress of daily 
operation in the course of his experience as a 
supervisor, | manager, head of the labor department, 
and president, of various large manufacturing 
plants, notably the National Cash Register Com- 
pany and the Herring-Hall-Marvin Safe Company, 
of which latter concern he is now chief executive. 
146 pages, 6 by 8% inches, cloth binding, $2.00 
prepaid. THE ENGINEERING MAGAZINE, 140- 
142 Nassau St., New York. 


PATENTS FOR SALE 


1. WINDMIL L GOVERNOR, varying load auto 
matically as wind velocity varies. Increases 
output 200%. 

STEAM ‘TURBINE—to be with. 

Hy PENHOLDER—Patent applied f 

Address Box 117, care of THE ENGINEERING 

MAGAZINE, 140-142 Nassau St., New York. 1-6 


: 
= 
| 
Ae 


IMPROVED [MACHINERY 


New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. But as the 
information is necessarily obtained from those who offer the appliances for sale, it is proper 
to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


A New Blow-off Valve. 


NEW blow-off valve has been put 
on the market recently by the 
Patterson-Allen Engineering Co., the 
Scully Steel and Iron Co., Chicago, be- 
ing general distributing agents. 
The valve is composed of two saucer- 
shaped bonnets, set together upon a 
high-pressure gasket with tapbolts. Up- 


on the lower bonnet is wrought a valve 
face. The valve slides upon this face, 
and is actuated by a substantial crank- 
arm, which, in turn, is actuated by a 
square-headed post. The square within 
the case actuates the crank-arm and ex- 
tends through the bottom bonnet, being 
seated upon a ground joint, thus doing 
away with the necessity for a stuffing 


box, or packing of any kind whatever. 


The post is operated by a_ box-lever 


placed thereon. 
The seat in the lower bonnet is raised 
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above the plane of the joint, the valve 
sliding laterally upon it, wiping it clean 
at each operation and eliminating the 
chance of any part of the deposit from 
the discharge being interposed between 
the steam tight surfaces when the valve 
is closed. The valve at all times is tight- 
ly pressed against the seat by the boiler 
pressure. ‘This feature lends a very 
desirable quality to the repairing of the 
valve, as it may be resurfaced simply 
by the use of a file, should its surface 
become scored or eroded. 

When the valve is open, the discharge 
opening is round, of the same diameter 
as the discharge pipe, the discharge and 
inlet nipples being arranged so close to- 
gether that the discharge pipe might be 
considered continuous and uninterrupt- 
ed. It will be further noted that the 
innermost facing of the inlet orifice is 
slightly choked, insuring the delivery of 
sediment-laden discharge into the outlet 
orifice with a minimum impingement 
upon any of the steam tight members of 
the valve. 


The Helwig Pneumatic Hammer. 


HE Helwig pneumatic hammer, a 
late product in the line of pneu- 
matic tools and other labor-saving de- 
vices made by the Helwig Mfg. Co., St. 
Paul, Minn., embodies several new fea- 
tures which commend it to both pur- 
chaser and user. Its design is exceed- 
ingly simple, having few parts, and the 
absence of jar lengthens the life of the 
Helwig hammer. The valve is of piston 
type, both the valve and valve chamber 
are simple in design and very substantial 
in construction. The valve chamber is 
firmly imbedded in the barrel and can- 
not become displaced. The handle has a 
simple locking device of but one piece, 
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which locks it firmly to the barrel, and 
it cannot get loose. The shape of the 
handle is much liked by the operator 
because of its comfortable grip. It is 
drop forged from steel. The trigger is 
a one-piece steel drop forging. The long 
stroke hammer is furnished with either 
inside or outside trigger. The hose con- 
nection at right-angles with the barrel is 
advantageous. It is a desirable feature 
when working in close quarters and also 


reduces the wear on the threaded con- 
nection. The Helwig chipping hammer 
does not operate except when the shank 
of the tool is in place. The wearing 
parts are hardened and ground. The 
great speed and power of this hammer, 
considering size and stroke, permit of its 
being operated in close and confined 
‘quarters and in places not heretofore 
accessible, thus saving a great amount 
of hand labor. 


High-Speed Radial Drill. 
HE introduction of high speed steel 
twist drills, with their enormous 
productive capacity and ability to stand 
up under speeds and feeds previously 
unheard of, also the inevitable supplant- 
ing of the upright by the radial drill for 
all around purposes, has led the Ameri- 
can Tool Works Co., Cincinnati, Ohio, 
to bring out a full line of radials, having 
2 ft., 2% ft., 3 3% f., ft, f., 
6 ft. and 7 ft. arms, one size being here- 
with described. 

The increased speeds and feeds possi- 
ble through the most modern machine 
tools require that they have lubricating 
facilities superior to the older style 
machines. This feature has been thor- 
oughly and carefully provided for in 
every bearing in this radial drill and is a 
factor which should not be overlooked 
in the selection and purchase of a ma 


chine from which the best results are 
to be obtained. 

The feeding mechanism on the head 
provides four distinct rates of feed, coy- 
ering a carefully chosen range, in geo- 
metrical progression, from .007 to .020 
in. These feeds are all readily obtained 
by the simple turning of the knob on 
feed box until the desired feed shown 
on dial comes opposite a fixed pointer, 
This method of feed change is by far 
the simplest vet devised, as it requires 
no reference to index plates and subse- 
quent handling of levers. The all-gear 
feeds, when supplied instead of belted 
feeds, insure vastly increased productive 
capacity, rapidity of change and positive 
action. Feeds operate through a friction, 
which permits a drill being crowded to 
its limit without strain to the feed works, 
Feeds can be automatically tripped at 
any position of spindle by adjustable trip 
dog and pointer, acting on the worm 
clutch. Depth graduations are on the 


spindle, and all depths can be read from 
zero. The safety stop acts automatically 
at full depth of spindle, preventing 
breakage of feed mechanism. 

The speed box is very powerful, of the 
geared friction type, providing four 
changes of speed, each being instantly 
available by use of the two levers shown. 
Frictions are extremely powerful, em- 
ploying very few parts in their construc- 
tion, which can thus be made of such 
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large proportions as to be free from 
slippage under the severest duty, and ob- 
viating the use of loose, delicate parts, 
a source of frequent breakage on most 
other makes of radial drills. There is 
absolutely no shock to the parts when 
throwing in any speed. 

A motor of any type may be attached 
by various methods, connection being 
made either direct or through gear, 
chain or belt. 

The spindle has sixteen changes of 
speed, ranging from 33 to 400 r.p.m., in 
geometrical progression, all immediately 
available without stopping the machine. 
This wide range of spindle speeds, ad- 
vancing by close increments, combined 
with the exceptional driving power of 
the machine, renders the drill equally 
efficient with either ordinary or high 
speed twist drills of extreme sizes. The 
engraved speed plate enables the opera- 
tor to select the proper speeds for both 
carbon and high speed drills, also for 
boring and tapping. The spindle is coun- 
terbalanced and has frictional quick ad- 
vance and return. 

The column is of double tubular type. 
The sleeve or outer column revolves on 
conical roller bearings, hardened and 
ground, and is clamped in any position 
by a V clamping ring, which can be 
moved around the column to suit con- 
venience of operator. This makes the 
outer column practically integral with 
the inner column which extends almost 
the entire height, and has full bearings 
for outer column at both top and bottom. 
This gives the equivalent of a double 
column, affording exceptional rigidity. 

The arm is of parabolic beam and tube 
section, giving greatest resistance to 
bending and torsional strains. Its de- 
sign leaves the lower line parallel with 
the base, and thus permits work being 
operated upon in close proximity to the 
column without the necessity of an ex- 
treme reach of spindle. The arm is 
clamped to the column by two binder 
levers, obviating loose wrenches, and is 
provided with gib-screw, permitting the 
arm to-work freely, without sagging, 
while binder handles are loose. It is 
raised and lowered rapidly by a double- 
thread coarse pitch screw, and controlled 
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instantly by a convenient lever, arrow 
points indicating the proper direction. 

The head is moved rapidly along the 
arm by hand-wheel through an angular 
rack and spiral rack pinion. It has a 
convenient clamping device for locking 
it in any position. Back gears are locat 
ed on the head, thus bringing the great- 
est speed reduction direct to spindle. 
They may be engaged or disengaged 
without shock while the machine is in 
operation, by a most convenient lever, 
the high speed run being engaged 
through a friction. 

The tapping mechanism is carried on 
the head, between the back gears and 
speed box, thus giving to the frictions, 
already very powerful, the benefit of the 
back gear ratio, making unusually heavy 
tapping operations possible, and also per- 
mitting taps to be backed out at an accel- 
erated speed. The lever for starting, 
stopping, or reversing the spindle, is 
controlled at the head from the front of 
the machine. 


Renewable Seat Regrinding Valve. 

HE Lunkenheimer Company, Cincin- 
nati, Ohio, have designed the valve 
shown in sectional view herewith for the 
benefit of the trade preferring a renew- 
able seat regrinding valve. This valve 
differs from the Lunkenheimer regrind- 
ing valve only in the construction of the 
disc and seat. The disc is provided with 
a protecting ring, which enters the valve 
seat ring. Its principal function is the 
preservation of the seat, which is accom- 
plished in a two-fold manner. First, as 
it enters the cylindrical part of the seat 
it deflects the current of steam from the 
seat ring face, thus preventing the wire- 
drawing which would otherwise occur. 
This feature is especially important 
should the valve be left partly open for 
any length of time. Secondly, the seat- 
ing surface is kept free from scale and 
grit by the action of the thin current of 
steam discharged over it as the disc is 
brought home. Another function of this 
ving is the prevention of waterhammer 
which is caused by the sudden admission 
of steam, for it will readily be seen that 
no matter how quickly the hand wheel 
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may be operated, the flange will only 
permit the steam to enter gradually. 
The seat is renewable and can be re- 
moved from the valve body by using a 
flat bar to engage the lugs on the inside 
of the ring. The Lunkenheimer Com- 
pany call particular attention to the fact 
that the seat may be reground a number 
of times before it is necessary to renew 
it. Not only is the seat renewable, but 
all of the other wearing parts, including 
the disc, can be renewed if necessary. 
The hub is securely held to the body by 
means of a union ring, owing to which 
it is impossible for the hub and the body 
to become corroded together, as the 
thread which holds the union to the body 
is protected at all times from the action 
of the steam, the joint being made be- 


tween the flange on the hub and the neck 
of the body. This connection also acts 
as a tie or binder in screwing over the 
body, and tends to strengthen the valve. 
The stuffing-box can be repacked under 
pressure when the valve is wide open, 
as a shoulder on the stem directly above 
the threads forms a seat beneath the 
stuffing box. All valves above the % 
inch size have a gland follower in the 
stuffing box. 


Confusion of the Terms “Asphalt” 
and “Pitch.” 
NY one who has occasion to read 
specifications for roofing or water- 
proofing has probably noticed the indefi- 
nite way in which the terms “asphalt” 
and “pitch” are often used. Sometimes 
they are assumed to mean the same thing, 
sometimes they are regarded as alternates 
and sometimes asphalt will be mentioned 
where the context and general practice 
clearly indicate that coal tar pitch is 
meant. And this is found not only in 
specifications for unimportant work, 
prepared by men of limited experience, 
but occurs in the case of engineers, 
architects and contractors of wide repu- 
tation, engaged on large and costly un- 
dertakings. Indeed, among those who 
have not given this detail careful atten- 
tion, the word “asphalt” seems often to 
carry a sort of glamour that results in 
its use where any material of this char- 
acter is to be specified. 

As a matter of fact the general term 
is pitch, and it includes all substances 
of that nature from whatever source, 
the dictionary definition of asphalt be- 
ing “mineral pitch.” Therefore, while 
all asphalt may be called pitch, all pitch 
cannot be termed asphalt. Of the kinds 
of asphalt pitch, or more briefly, asphalt, 
that can be used for waterproofing, there 
are barely four or five out of fifty or 
more varieties that are suitable for such 
purposes. Of the other kinds of pitch 
there is only one, coal tar pitch, that 
can be considered for such work. 

As between the two, engineers who 
have investigated their relative water- 
proofing qualities are practically of one 
opinion, that coal tar pitch is at least as 
good as any asphalt. Evidence as to the 
correctness of this statement is being 
constantly furnished from old buildings 
where coal tar pitch has been in use 
twenty and thirty years and yet is 
chemically, mechanically and in every 
other respect in exactly the same condi- 
tion as when first applied. 

When asphalt is specified in the lax 
manner above described, the chances are 
much in favor of coal tar pitch being 
used, as few inspectors are capable of 
distinguishing between the two, and coal 
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tar pitch is from 25 to 50 per cent. 
cheaper. Bidders who estimate in good 
faith on the use of asphalt find their 
figures too high for consideration, and 
to get the work must either get the spe- 
cifications relaxed or, if less scrupulous, 
use coal tar pitch anyway, a practice 
that cannot well be defended. 

In either case injustice is done to the 
reputation of coal tar pitch, as it must 
bear the reproach of being “something 
just as good” or else travel under a 
false name and miss the credit of its 
own good performance. It would be far 
better from both an ethical and an engi- 
neering point of view if accurate terms 
of specification were arrived at in the 
first place, and used with a proper under 
standing of their meaning. If asphalt is 
required, it should be specified by brand 
or place of origin, and if coal tar pitch 
is desired, it should be plainly specified 
as such. 


The Jeffrey Shortwall Coal Cutter. 
HE economy and speed with which 
coal is mined by longwall machines 
has given rise to a very large demand 
for an efficient machine operating on 
the longwall plan for room and pillar 
work. Special interest therefore attaches 
to the fact that the Jeffrey Manufactur- 
ing Company has added to its line of 
electric coal cutters a new room and 
pillar machine known as the Jeffrey 26-B 


od of cutting. The new type cuts across 
the face of the coal, starting at one side 
of the room and not stopping until it 
finishes the cut at the other side. A %- 
inch steel feed cable wound upon a 
power driven drum at the front end of 
the machine pulls it across the face of 
the coal at a speed dependent upon and 
suited to the hardness of the cutting and 
the nature of the coal or clay in which 
the cutting is done. When desired, this 
drum can be disengaged by means of a 
suitable clutch, so that the machine, in 
finishing its cut at the left hand rib, may 
be angled for the purpose of maintaining 
a uniform width of room. Another 
cable having no connection whatever 
with the power is arranged to act as a 
guide to hold the machine to its work 
at the proper angle for its greatest cut- 
ting efficiency. 

Suitable sheave wheels are provided 
at convenient points on the machine to 
guide the feed cable so that it can be 
led off in any direction, thereby en- 
abling the machine to be loaded, unload- 
ed, moved about and pulled out from 
under the coal by its own power,—a very 
desirable feature, and one which very 
strongly appeals to the machine runners. 
The gearing is arranged so that the feed 
drum may be operated at a sufficiently 
high speed to move the machine quickly 
about the working place. An exception- 
ally powerful compound wound motor is 


shortwall coal cutter, an illustration of 
which is here shown. The difference be- 
tween this and the breast machines built 
by that company, is largely in the meth- 


provided to take care of the heaviest 
service. 

The operation of the machine may be 
briefly described as follows: It is brought 
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into the room on a truck moved by its 
own power, or hauled by a mule, de- 
pending on whether or not a self-pro- 
pelling truck is used. A pipe jack is 
placed at the face of the coal at the 
right hand rib and the feed cable at 
tached. The motor is then started and 
the machine moved to the face of the 
coal. A simple guiding device, consist- 
ing of a piece of tee rail and one jack, 
is then set up on the left hand side of 
the machine and the sumping cut started, 
the feed cable pulling the cutting frame 
in under the coal and the guiding device 
serving to hold the machine in line. 
When the sumping cut is completed, a 
steel anchor hook is secured by a wedge 
in the left hand rib near the face, to 
which are hooked one end of both the 
guide and feed cables which lead across 
the face of the coal. The cable is then 
attached to a jack set up at the right 
hand rib in a line with the rear drums, 
and the machine started across the room. 
In operation, the feed cable pulls the 
machine across the coal face and the 
guide cable keeps it at the proper angle 
to the face of the coal. A special flex- 
ible brand of wire with elliptic stranding 
is used for the feed and guide cables, 
eliminating any tendency to kink or curl 
up when the tension is released, and 
materially increasing the wearing sur- 
faces of the cable. The elasticity of the 
cables ecualizes the shocks and jars on 
the machine and gives the motor an 
even, steady load. When the machine 
reaches the left hand rib the pipe jack 
is moved to a position near the truck, 
the feed cable attached, the machine 
pulled out from under the coal and over 
to the truck where it is loaded by its 
own power and is ready to move to the 
next working place. 

The motors furnished with these ma- 
chines are of the most modern and im- 
proved types. The frames are made of 
cast steel with laminated pole pieces. 
The armatures are drum wound with 
form wound coils. The field coils are 
series wound, impregnated with insulat- 
ing compound and enclosed in oil and 
moisture proof covers. The commuta- 
tor bars are of the best quality of hard 
drawn copper, and are insulated with 


mica of the proper hardness to insure 
even wear and long life. 


Turbine-Driven Fire Pumps. 

HE successful test of two ‘“Dread- 
nought” fireboats, the largest in the 
world, at New York city May 26th, dem- 
onstrated the practicability of turbine- 
driven centrifugal pumps in fire fighting 
apparatus. These new boats, the “James 
Duane” and the “Thomas Willett,” are 
the first of their kind to be equipped with 
the new centrifugal pumps driven direct 
by steam turbines, and the official trial 
was so successful and so far in advance 
of the guarantees of the builders that 
Chief Edward F. Croker predicted that 
the centrifugal pump would not only 
take the place of the old piston pumps on 

fire boats but on fire engines as well. 
The two Worthington pumps are 12- 
inch, two-stage centrifugals direct con- 
nected to Curtis turbine engines. The 
pumps are each designed for 4,500 gal- 
lons a minute against a boiler pressure 
of 150 pounds, and, while only 9,000 
gallons were guaranteed by the builders, 
more than 12,000 gallons were actually 
thrown, and the boat could in emergency 

have thrown as high as 14,000 gallons. 
The Curtis turbine engines, built by 
the General Electric Company, which 
are direct connected to the centrifugal 
pumps, are rated at 660 horsepower but 
are capable of enough overload capacity 
to deliver 1,000 horsepower continuous- 
ly. They operate a boiler pressure of 
200 pounds and a vacuum of 26 inches 
at a speed of 1,800 r.p.m. The rotating 
parts of the horizontal turbines are di- 
rect connected by means of a flexible 
coupling to the rotating parts of the 
centrifugal pumps, the high speed of the 
turbine being sufficient to run the pumps 
without gears. While this method is an 
innovation, the trial run fully demon- 
strated that it is superior to the old way 
of pumping water with reciprocating 
engines geared to piston pumps. Under 
these conditions each turbine was tested 
at the rated horsepower before leaving 
the General Electric Company and 
found to deliver one horsepower at the 
shaft for every 15 pounds of steam. The 
requirements called for 9,000 gallons of 
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water a minute against 150 pounds pres- 
sure with a steam consumption not to 
exceed 10,000 pounds of steam an hour, 
At the actual test it was demonstrated 
that this amount of water could be de 
livered with 9,000 pounds of steam per 
hour. 


The Grable Electric Material Hoist. 
HESE machines are designed for 
handling building material, and are 

so constructed that they may be con- 
trolled from the top of the elevator shaft 
by the cars automatically, or in setting 
stone or structural steel, they may be 
controlled from the machine, or any 
part of the building, giving the operator 
a perfect view of the material being 
hoisted, thus doing away with dangerous 


Soo ft. per minute, the limiting factor 
being the power used, as the motor will 
increase in speed if the load is below the 
minimum. 

This machine is built with a 12-inch 
drum, mounted between the main bear- 
ings; also 27%4-inch sheave on one of 
the shafts, which may be locked to the 
shaft by the aid of a clutch, or may be 
released and held by a foot brake, while 
the winch head or drum are being used. 

No friction clutches are necessary, as 
the motor is reversible, and may be re- 
versed quicker than by friction clutch or 
reversing links, which are necessary on 
a steam hoist, and can be reversed from 
any part of the building. 

This is the smallest, most compact, and 
easily portable hoist on the market. 


signals, necessary with other hoists. 
. This machine is so constructed that it is 
impossible to burn it out, as the machine 
controls its own speed, once started, and 
will not allow any more current to pass 
through the motor than it is in position 
to take care of. The machine is abso- 
lutely waterproof, and cannot be dam- 
aged by dirt or weather. 

One principal feature of this machine 
is that the brake is mounted on one end 
of the motor shaft, having a magnetic 
coil in connection with circuit with the 
armature, and is so constructed that 
when the current is applied to the ma- 
chine, the brake releases, but when cut 
off, it clamps fully, mechanically, there- 
by preventing the dropping of the load. 

The capacity is 600 to 3,000 Ibs. on a 
single line, at a speed of from 75 ft. to 


The builders are the Grable-Dunn Co., 
119 Lasalle street, Chicago, Ill., who will 
furnish further information on request. 


Copes Boiler Feed Regulator. 
HE Copes boiler feed regulator and 
the Copes pump governor are de- 
scribed in a booklet just issued by the 
American Boiler Economy Co., of Phila- 
delphia. The construction of this de- 
vice is unique and of more than ordinary 
interest because of its simplicity. The 
longitudinal expansion of a straight 
composition-metal tube caused by 
changes of temperature furnishes the 
force by which a check valve in the 
feed line is operated. When the water 
in the boiler is above the desired level 
the disc of this valve is held to its seat 
by a weight acting through a toggle 
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joint. When the water level falls, steam 
enters the expansion tube and the ex- 
pansion of the latter operates through 
a bell crank lever to raise the weight 
and release the check valve, permitting 


water to pass into the boiler. It is 
claimed that this regulator embodies 
only simple mechanical movements and 
the fireman can see at a glance just 
what each part is doing. 

The Copes pump governor consists of 
a throttling valve placed in the pump 
steam line and controlled by a piston on 
the valve stem. The pressure of water 
from the pump discharge acts upon one 
side of this piston, tending to close the 
valve. while steam pressure from the 
boiler acts on the other side, tending to 
open the valve. A counterweight is so 
adjusted that the valve will just seat 
when the feed line pressure is at a pre- 
determined excess over the boiler pres- 
sure. If for instance, there are three 
boilers in the battery and it is desired to 
carry a pressure, say, of 20 pounds more 
in the feed line than in the boilers, the 
controlling valve of the governor will 
pass steam to the pump as long as the 
feed line pressure is less than 20 pounds 
above boiler pressure. On the other 
hand, when the feed line pressure tends 
to rise above this excess, its action on 
top of the piston overcomes the sum of 
the steam pressure and the counter- 
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weight and cuts off steam from the 
pump until the pump discharge line pres 
sure is reduced by some boiler taking 
water. 


Acme Automatic Multiple Spindle 
Screw Machine. 
HE National-Acme Manufacturing 
Co., Cleveland, Ohio, had on ex- 
hibit and demonstrated at the Railway 
Master Mechanics and Master Car 
suilders’ Convention, at Atlantic City, 
June 17th and 24th, their No. 56 Acme 
automatic multiple spindle screw ma- 
chine, equipped with motor drive. Re- 
cent improvements in this size of ma- 
chine provide for single belt drive, which 
is readily converted into a motor drive 
by substituting gear “H” for pulley, and 
placing the motor platform and motor 
on the machine as shown. 

The system of gearing shown is so 
designed that it is practically noiseless. 
These changes in the mechanism of the 
machine, make the work of operating it 
much lighter than formerly. The com- 
pany is in a position to supply No. 56 
(2% in.) machines equipped for single 
belt drive or for motor drive, with or 


without motor. Any standard motor 
can be used without the slightest altera- 
tion in the motor. Where the buyer is 
to supply the motor, the maker’s name 
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should be given and on A. C. motors, 
the phase, cycle and voltage; on D. C., 
voltage only. The size of the motor 
required varies from 3 to 5 horse power, 
depending upon the class of work for 
which the machine is to be used. 


Niles Universal Radial Drill. 
HE accompanying illustration shows 
a 6 foot universal radial drill, 
which has recently been constructed by 
the Niles-Bement-Pond Company for 
export. As will be noticed at ence there 
are two drills mounted on a single 20 
foot bed-plate and each drill is inde- 


direction of traverse may be obtained 
by a reversing switch, which is not shown 
in the illustration. ‘The use of a variable 
speed interpole motor of wide range per- 
mits the drills to be run at all times at 
their maximum -speed regardless of the 
size of hole to be drilled, as the speed 
of the motor may be varied by small 
steps to suit the work being done. To 
provide for the circular movement of 
the columns by mechanical drive would 
have been very difficult if not impossible. 
By the individual electric motor the dif- 
ficulties are overcome in the simplest 
manner. As each drill column must 


pendent of the other. The power for 
each drill is provided by a 5 horse power 
Westinghouse type SA motor mounted 
as a part of its drill. The adoption of 
an interpole motor was decided upon to 
provide for a wide range of speed with- 
out mechanical speed changing devices. 
The motor selected can be varied from 
400 to 1,600 revolutions per minute, and 
will deliver its full rated horse power 
for twelve hours continuous service at 
any speed within its range. The motor 
is used not only for driving the spindle, 
but by a special clutch may be made to 
move the column about the bed-plate and 
bring it to any desired position. Either 


move half way around the bed-plate, an 
armored cable protects the wires con- 
necting to the motor and supplies the 
necessary flexibility. The controllers for 
starting and governing the speed are 
mounted one on either side of the bed- 
plate on a special frame, which also car- 
ries a double pole, double throw switch 
for reversing the direction of rotation of 
the motor. 


A Large Rope Sheave. 
HE accompanying cut shows a rope 
sheave of unusual dimensions re- 
cently completed by H. W. Caldwell & 
Son Co., Chicago, Tl. The sheave is 
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20 feet in diameter, has 20 grooves for 
2-inch rope and weighs finished 48,000 
pounds. It will be noticed from the 
illustration that the sheave has a double 
set of arms. The sheave was cast in one 
piece and then split for convenience in 
handling and erecting. ‘The sheave was 
cast in the foundry of the Caldwell Com- 
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the Boulac museum stood, is to be built 
in accordance with plans prepared by 
the late Sir Benjamin Baker of London, 
the engineer of the Forth Bridge, and 
the Scherzer Rolling Lift Bridge Com- 
pany, of Chicago, the latter company 
also furnishing consulting engineering 
services during erection. The entire 


pany and finished on a 20-foot boring 
mill. It is intended for use in connec- 
tion with the main drive in a refrigerat- 


ing plant located in Mexico, the large. 


sheave receiving power from an elec- 
tric motor, the transmission being by 
means of what is generally known as the 
American or single rope system. 


American Bridge to Cross the Nile. 
ABLE advises from Cairo, Egypt, 
state that the contract for the 
construction of a new bridge to cross 
the Nile at Cairo which will cost more 
than $1,500,000, has been let by the min- 
istry of Public Works of the Egyptian 
Government to the Compagnie de Fives- 
Lille of France, after an international 
competition in bidding for its construc- 
tion. The new bridge, which will be 
located at the deepest part of the Nile 
and will lead direct to the site where 


work is to be executed under the charge 
of the Ministry of Public Works of the 
Egyptian Government, and it is expected 
that the new bridge will be completed 
and in service before the end of the 
year 1910. 

This large modern bridge will be in 
striking contrast to some of the old 
types of slow moving bridges across the 
Nile. It has a total length between 
abutments of 274.5 meters. The total 
width of the bridge will be 18 meters, 
divided into two foot-paths of 3 meters 
each, a tramway track of 5 meters to 
carry double lines of electric tramway 
of I meter gauge, and 7 meters of road 
clearance. The structure will consist of 
a Scherzer rolling lift: bridge with four 
fixed approach spans. On the Boulac 
side of the Nile quay walls will be con- 
structed on masonry walls. The south 
end of the abutment on this side of the 
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river will join the existing quay wall 
and the north end will ultimately be 
joined to the quays under construction. 
The piers and abutments, which will be 
of Assouan granite, are to be built on 
foundations to be sunk by compressed 
air. The Scherzer rolling lift bridge 
will have a movable span of 30 meters 
to allow the passage of boats. In order 
to facilitate the heavy water and land 
traffic at this site, which is in the most 
prominent part of the Egyptian metrop- 
olis, the lift bridge is designed to oper- 
ate very rapidly, the time required to 
open or close the bridge being less than 
30 seconds. This result is accomplished 
by the use of the most modern electric 
equipment. 


A Double Circular Saw. 
HIS is a combined ripping and cross- 
cutting machine, constructed on 
lines distinctly different from other ma- 
chines of the kind. Both saw arbors are 
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ing easily on frictionless rollers, and a 
stationary section 44 x 20)4-in. the latter 
having an extension so that material up 
to 20-in. in width can be ripped. The 
moving section of the table has sufficient 
movement to edge or cut off material up 
to 35 inches and will open to permit the 
use of a 2-inch grooving head. The 
whole table can be tilted by a handwheel 
to an angle of 45 degrees from the saw. 
A gage registers the angle to which the 
table is tilted. The ripping fence may 
be set to take stock up to 20 inches wide 
and used on either right or left section 
of table; a micrometer adjustment is 
provided on this fence, which is used 
when adjustments wanted are too fine to 
be made by hand. The miter cut-off 
fence is used on the sliding table and 
covers a range from 45 degrees back of 
the fence to 60 degrees in front, as 
shown in illustration; this is furnished 
with a stop-rod, to be used for stock of 
various lengths. This saw is one of the 


carried on a revolving frame, and it is 
easy to take off or put on saws without 
disarranging the table. Two saws up to 
16-inches diameter (one on each arbor) 
can be carried at the same time and the 
frame revolved, or if only one saw is 
used it may be as large as 20-inch in 
diameter. ‘The table is made in two sec- 
tions, a moving section 44 x 16 in. mov- 


latest productions of the shops of the 
J. A. Fay & Egan Co., 212-232 West 
Front street, Cincinnati, Ohio. 


Speed Counter. 
HERE has always been a demand for 
a small vest pocket speed counter 
which is accurate and durable. The 
speed counter, here illustrated, is one 
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that is said to contain these qualities. 
The speed counter is of the same size 
as the illustration, being not quite three 
inches in length. While it is very small 
and convenient to carry, it is by no 
means fragile. It registers the exact 
number of revolutions, only requiring 


carried in the top pocket of the vest, and 
the manufacturers make a charge of but 
ten cents for it,—one only to a person, 


—The June issue of the Obermayer Bul- 
letin is replete with articles of interest to 
every man connected with the iron and 


one to take the initial reading and sub- 
tract it from the final reading to obtain 
the number of revolutions. This unique 
speed counter has been placed on the 
market by the American Steam Gauge 
& Valve Mfg. Co., 208-220 Camden 
street, Boston, Mass. 


Belt and Shafting Computer. 
A NEW belt and shafting computer 
has recently been put on the mar- 
ket by J. A. & W. Bird Co., Milk and 
India streets, Boston. Accompanying is 


steel trade. 
“Some Stove Foundry Experiments” tells 


R. H. McDowell’s article on 


of his personal experien : in this branch 
of the foundry trade; Wilbur H. Martin 
gives some valuable hints on foundry man- 
agement; C. Metcalf writes interestingly on 
pipe making; Samuel H. Fisher shows an 
excellent way to prevent “mudding” up 
oven doors; while some historical facts re- 
garding the foundry business, together with 
a number of other subjects vital to the 
foundry trade make up a wholly enjoyable 
house magazine. The subscription price of 
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an illustration showing one side of it. 
The little device gives instant readings 
for head shaft and line shaft and all belt 
It is so compact it may be 


calculations. 


FOR DIRECTIONS SEE CAROBOARD SLIDE 


the Obermayer Bulletin is fifty cents the 
year, but any of our readers may obtain a 
copy free of charge by writing the S. Ober- 
mayer Co., Cincinnati. 
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News SuPPLEMENT 


The Engineering Magazine—July, 1908 


Personal. 


—I. Willard Beam, for many years the 
agent of Wm. Jessop & Sons, died in San 
Francisco. 

—William Dana Ewart, founder and for- 
mer president of the Link Belt Co., died 
recently in Rome, Italy. 

—T. F. Salter has been appointed chief 
engineer of the Standard Roller Bearing 
Co., Philadelphia. 

—W. J. A. London has recently accepted 
the position of Chief Engineer of the 
Terry Steam Turbine Co. Hartford, 
Conn., succeeding C. E. Terry, recently 
deceased. 

—Charles E. Lawrence has been appoint- 
ed local manager of sales for the Massa- 
chusetts Fan Co., with headquarters in the 
Hudson Terminal Building, 50 Church 
Street, New York. 

—J. R. McColl, formerly associate pro- 
fessor of steam engineering at Purdue 
University, Lafayette, Ind., and now con- 
nected with the engineering department of 
the American Blower Co., Detroit, has 
been delivering a series of lectures before 
engineering classes of the technical schools 
in the Middle West. 


Industrial Notes. 


—The Buffalo Foundry & Machine Co., 
Buffalo, recently established a New York 
office at 143 Liberty Street, with H. E. 
Jacoby as resident engineer and manager. 

—The Chapman Ball Bearing Co., Bos- 
ton, Mass., has been awarded the contract 
for the complete transmission equipment ot 
the Battle Creek, Mich., shops of the Grand 
Trunk Railway. 

—Turner Construction Co., New York, 
have been awarded the contract for con- 
structing all the reinforced concrete stairs 
on the Manhattan approach of the Black- 
well’s Island Bridge. 
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—The R. D. Nuttall Co., Pittsburg, an- 
nounces the establishment of a new depart- 
ment to be devoted exclusively to the man- 
ufacture of gears and pinions for air com- 
pressors, 

—H. W. Caldwell & Son Co., Chicago, 
announce that they have opened a New 
England Engineering and Sales Office, 
Room 337, Oliver Bldg., 141 Milk St., Bos- 
ton. This office is in charge of Malcolm 
R. White. 

—Buff & Buff Mfg. Co., Boston, manu- 
facturers of surveying instruments, report 
that their shops are busy again and are 
working practically full time. In a very 
short time, according to present indications, 
they expect to be working full time and 
possibly over-time. 

—The Massachusetts Fan Co., Water- 
town, Mass., is making a large export ship- 
ment of fans to the Sutcliffe Ventilating 
& Drying Co., Manchester, England. This 
comprises six 3%4-housed steel plate fans in 
various sizes equipped with new friction- 
less ball bearings. 

—The offices and works of the Hadaway 
Electric Heating & Engineering Co., which 
was some time since acquired by the West- 
inghouse Electric & Manufacturing Co., 
have been removed from 238 West Broad- 
way, New York, to the works of the Elec- 
tric Company at East Pittsburg. 

—The Cutter Co. Philadelphia, have 
offered prizes of $1,200 to the writers of 
essays on the use of D. C. or A. C. air- 
break circuit breakers. The Cutter Co. 
have published the conditions in booklet 
form and will send a copy to anyone de- 
siring to know the conditions, awards, etc. 

—The Turner Construction Co. 11 
Broadway, New York, announce that they 
have been awarded the contracts for the 
construction of two reinforced concrete 
warehouses for the J. G. Christopher Co., 
Jacksonville, Fla. One building will be 
two stories high, 105’ x 105’ and other 
three stories and basement, 157’ 6” x Ito’. 
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—The Western Electric Co., Chicago, has 
recently gotten out a wall circular descrip- 
tive of the various types of Sunbeam lamps 
distributed by them. It will undoubtedly 
be found very useful by dealers, contrac- 
tors and central stations to hang up for 
reference, as same is more convenient to 
refer to than catalogues. 

—The Raymond Concrete Pile Co., Chi- 
cago, has been awarded its fifth contract 
for concrete piles at the Immigrant Sta- 
tion, Ellis Island, N. Y. It calls for the 
placing of concrete piles under two measles 
wards, two isolation wards and one office 
building for the department of commerce 
and labor. The contractors are the North- 
Eastern Construction Co., under the super- 
vision of Alfred Brooks Fry and Frank S. 
Howell. 

—James S. Watson, manager of the 
drive chain department of the Link-Belt 
Co., has transferred his headquarters from 
the Philadelphia works to the company’s 
chain manufacturing plant at Indianapolis. 
In his new field he will combine super- 
vision of manufacture with direction of the 
selling force handling the Renold silent 
and roller chains. 

—Recent sales of the “Swartwout” ven- 
tilators, manufactured by The Ohio Blower 
Co., Cleveland, include a third order from 
the Richardson Paper Co., Lockland, Ohio, 
for seven more 36-inch and eight more 
24-inch ventilators. The first order was 
for six 36-inch, the second for twenty-six 
24-inch and seven 36-inch. This now makes 
a total of 54 ventilators sold to this com- 
pany within a period of 90 days. 

—The Faculty of the Massachusetts In- 
stitute of Technology has just conferred 
the degree of Master of Science on three 
graduate students in the Electrical Engi- 
neering Course, R. B. Anthony, who gradu- 
ated from the University of Wisconsin; 
E. L. Moreland, who graduated from the 
Johns Hopkins University, and F. W. Wil- 
ley, who graduated from Purdue Univer- 
sity. Thirty-eight students, ten of whom 
are already graduates of Liberal Arts 
courses and three are graduates of the Me- 
chanical Engineering Course of the Insti- 
tute, have been granted the degree of Bach- 
elor of Science in the Electrical Engineer- 
ing Course. 

—The contract for the construction of 


the first cyanamid plant on this side of the 
water has been let by the American Cyana- 
mid Co, to Westinghouse, Church, Kerr & 
Co., New York. The contractors already 
have organized the work with men on the 
ground, and construction operations will 
be vigorously pushed in the expectation 
that the plant will be ready for operation in 
about ten months. The plant is located at 
Niagara Falls on the Canadian side, and 
for the purposes of its present and future 
business the company has acquired an area 
of twenty-six acres of land. The initial 
capacity of the plant will be 7,500 tons per 
annum, although the plans which have been 
prepared will permit the expansion of the 
industry at that point to 40,000 tons. There 
are eleven cyanamid plants in Europe pro- 
jected, in process of construction, or in 
operation, 

—A good example of how the develop- 
ment of one industry helps another is found 
in an order for manganese steel discs re- 
cently placed by the Cutler-Hammer Clutch 
Co., Milwaukee. This company makes a 
specialty of lifting magnets for handling 
pig iron and scrap metal. The growth of 
this business and the natural desire of the 
manufacturers to perfect every detail of 
their product has led to the adoption of 
manganese steel for coil shields—the coil 
shield being the flat disk fastened to the 
under side of the lifting magnet for the 
double purpose of protecting the magnetiz- 
ing coil and interposing between the two 
poles of the magnet an area of non-mag- 
netic material. Brass, which is non-magnetic, 
has heretofore been used for this purpose. 
Ordinary steel will not do because it is a 
magnetic metal and would serve to con- 
duct the magnetic lines of force from pole 
to pole instead of compelling them to seek 
a passage through the material to be lifted. 
Manganese steel seems to be the ideal 
metal for this purpose. It is non-magnetic, 
like brass, and infinitely harder—so hard, 
in fact, that the continued hammering of 
the pig iron or other metal on the under 
surface of the magnet makes not the slight- 
est impression on it. The 50-inch magnets 
recently furnished by the Cutler-Hammer 
Clutch Co. to a number of steel mills in 
the Pittsburg district are all equipped with 
manganese steel coil shields instead of 
with the brass coil shields formerly used. 
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NEW CATALOGUES AND TRADE PUBLICATIONS 


Note.—The display advertisements of the firms mentioned under each heading can be found 
readily by reference to the Alphabetical Index. See page 11. 


Chimneys. 
H. R. Hernicxe, Inc., 147 Fourth Ave., New 


York—Catalogue illustrating and describing fac- 
tory chimneys of the hollow radial brick type. 
Also contains many views of chimneys recently 
erected. 514 by 8% in.; pp. 72. 


veying Machinery. 

52 Dey St., New York 
—Catalogue No. 20 treats of elevating, convey- 
ing and power transmitting machinery, and is 
illustrated with views showing actual installa- 
tions. Also contains tables giving prices, dimen- 
sions, etc. Fuily indexed. 6 by 9 in.; pp. 208. 


Dynamo Brushes. 
Cuttrr-HamMer Mrc, Co., Milwaukee—Pam- 


phlet descriptive of “Wirt Type” dynamo 
brushes designed for use with low tension direct 
current motors and generators, alternating cur- 
rent generators, plating dynamos, exciters, etc. 
The construction of the brush is fully described 
and illustrated. 3% by 6 in.; pp. 16. 


Feed Water Heaters. 
Bates MacHINE Co., Joliet, Ill.—Well-printed 


catalogue devoted to an illustrated description of 
the Cookson combination feed water heater, puri- 
fier, filter and oil separator. 6 by 9 in.; pp. 64. 


Fire Tube Boilers. 
Samuet Suita & Son Co., Paterson, N. J.— 
Booklet giving a partial list of users of their 
boilers. Illustrated. 3% by 6 in.; pp. 8. 


Generating Sets. 

B. F. Sturtevant Co., Hyde Park, Mass.—- 
Bulletin No. 156 is devoted to an illustrated de- 
scription of generating sets with vertical com- 
pound engines. 6% by 9 in.; pp. 8. 


Graphite Lubricators. 

GrapHort Lupricator Co., 49 Clymer St., 
Brooklyn—Catalogue illustrating and describing 
graphite and oil lubricators and graphite cups 
for cylinders of stationary and locomotive steam 
engines, gas or gasoline engines, air compres- 
sors or vacuum pumps, bearings, etc., together 
with prices. 5 by 7 in.; pp. 12. 


Milling Machines. 
Garvin Macutne Co., Spring & Varick Sts., 


New York—Catalogue C illustrates and describes 
knee type, universal, plain, constant drive, ver- 
tical, hand and motor drive milling machines. 
Also contains tables giving dimensions. 6 by 9 
in.; pp. 96. 
Portland Cement. 

Unrversat Porttann Cement Co., The Rook- 
ery, Chicago—Bulletins Nos. 46, 47, 48 and 49 
illustrate, and briefly describe, a number of 


structures on which this cement was used. 6 by 
9 in.; pp. 8. 
Power Transmission Machinery. 

T. B. Woopv’s Sons Co., Chambersburg, Pa.— 
Abridged catalogue No. 24 illustrates and de- 
scribes, together with tables giving sizes, prices, 
etc., modern and approved appliances for the 
transmission of power. 6 by 9 in.; pp. 62. 


Railway Motor Car. 

StranG Gas-Evectrraic Car Co., 15 Wall St., 
New York—Builetin devoted to an illustrated 
description of gas-electric railway motor cars. 
Also contains views showing motor cars in prac- 
tical operation. 8% by 11 in.; pp. 18. 


Smoke Preventer. 

Ciimax Smoke Preventer Co., Equitable 
Bldg., Boston—Catalogue containing an_ illus- 
trated description of smoke preventers, together 
with a partial list of the plants equipped with 
this device. 6 by 9 in.; pp. 16. 


Steam Hammers. 

Burrato Founpry & Macuine Co., Buffalo— 
Bulletin No. 804 contains a brief illustrated 
description of Bell steam hammers, together 
with tables giving sizes and dimensions. 8% by 
11 in.; pp. 4. 


Steel Lockers. 

Duranp-Steet Locker Co., American Trust 
Bidg., Chicago—Booklet containing a well-illus- 
trated description of steel lockers and ward- 
robes. 1% by 7% in.; pp. 380. 

Tanks. 

W. E. Catpwett Co., Louisville—1908 cata- 
logue illustrates and describes wood tanks of all 
sizes aud kinds, together with tables giving 
dimensions, capacities, prices, etc. 6 by 9 in.; 
pp. 36. 

Traveling Cranes. 

Atrrep Box & Co., Philadelphia—Weli-printed 
catalogue illustrating and describing electric 
traveling and jib cranes, together with a list of 
some recent installations and views of the same. 
934 by 6% in.: pp. 48. 


Tube Cleaners. 
Laconpa Mrc. Co., Springfield, O.—Catalogue 
G illustrating and describing Weinland turbine 
boiler tube cleaners. Also contains many testi- 
monial letters. 7 by 5 in.; pp. 36. 


Ventilating Fans. 

Massacuusetts Fan Co., Watertown, Mass.— 
Booklet illustrating and describing Davidson 
electric fans that can be equipped with any of 
the standard motors for direct or alternating 
current. 3% by 6% in.; pp. 16. 
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CLASSIFIED ADVERTISING SECTION 


Rate, three cents a word per month. Minimum charge $1.00 per month. No 
electrotypes or illustrations; no display type. Cash with order. Forms close 2oth 


of the month preceding date of issue. 


Box numbers may be used and we will forward all replies. We will not give 
information about any advertiser using a box number. Correspondents answering 
advertisements may specify that their replies shall not be forwarded to certain 
persons or firms—thus avoiding possible embarrassment. Original letters of 
reference, etc., should not be sent to unknown correspondents; copies will serve 


the same purpose. 


SITUATIONS WANTED 


BOOKS 


ARE YOU making the money you should be? Do 
you know where the weak spots are? Why not get 
a works manager or superintendent who has had 
experience hunting out these weak places and 
applying the proper remedy? Experienced and 
practical manager of men can accept position on 
short notice. Can show past records which speak 
for themeclves. If interested, look me up and see 
what past employers think of me. Will accept posi- 
tion anywhere with chances of betterment, with 
concern of good standing, in return for results. 
Address Box 121, care of THE ENGINEERING 
MAGAZINE, 140 Nassau St., New York. 


ENGINEER-SALESMAN :—Young man, at pres- 
ent employed, good experience, and capable. Well 
acquainted with manufacturing and _ building 
trades in New England. Wants a line of machin- 
ery or power equipment on commission or salary 
and commission. Correspondence invited. Address 
Box 122, care of THE ENGINEERING MAGA- 
ZINE, 140 Nassau St., New York. 


A SITUATION as Works Manager or General 
Superintendent by a high grade executive and me- 
chanic. What is desired is a situation with some 
company where the production is not satisfactory, 
either quanfity or quality; where the systems in 
use are not giving the desired results; where piece 
work or premium systems have been too costly or 
have proved a failure; or where manual labor has 
or is the cause of trouble through lack of disci- 
pline or lack of interest due to misunderstanding. 
Will undertake the reorganization of an old plant 
or the installation of new. ‘The class of business 
desired is the manufacture of medium or heavy 
mechanical goods or machinery of any value. The 
salary to be the minimum until ability and worth 
have been proven, but success must be rewarded 
by admittance to the company, a membership in 
the boaril of directors or increased salary. My 
present location is Massachusetts, but I am willing 
to change. American birth, 38 years of age, tem- 
perate, of good health, habits and character. Can 
give any class of references required. At present 
employed, but can retire from present situation at 
any time. Address Box 116, care THE ENGI- 
NEERING MAGAZINE, 140-142 Nassau St., New 
York 2-6 


THE FACTORY MANAGER tells how to elimi- 
nate dead expense; unnecessary fixed charges; 
friction and delays; useless men, methods and ree- 
ords; unnecessary time and material; interruptions, 
“waits,” and guess-work; too many handlings of 
work, etc., and how to arrive at exact cost of work 
done. Send for circular. THE ENGINEERING 
MAGAZINE, 140-142 Nassau St., New York, 


EVERY PRACTICAL ENGINEER should com- 
pile his own note book. Subscribe for Webber’s 
tables, printed on 4x7” sheets, for insert binders, 
Every engineering subject, 25 cts. per sheet, print- 
ed on both sides. Write for information to 
WILLIAM ©. WEBBER, Consulting Engineer, 
482 Exckange Building, Boston, Mass. 12-8 


THE ENGINEERNG INDEX ANNUAL for 
1907 embraces all branches of engineering, and 
clearly indexes alphabetically by subject about 
9,000 important articles of permanent value which 
appeared during 1907 in about 250 engineering 
journals, transactions and proceedings. Complete 
in itself for the period covered. We undertake to 
supply the full text of every article indexed, in 
the original language, together with all accompany- 
ing illustrations. 450 pages, 914 by 7 inches, cloth 
binding, $2.00 eenall. Sent on approval. THE 
ENGINEERING MAGAZINE, 140-142 Nassau 
St., New York. 


PROFIT-MAKING IN SHOP AND FACTORY 
MANAGEMENT by Charles U. Carpenter, Presi- 
dent Herring-Hall-Marvin Safe Co. Profit-making 
management is a concise expression of the methods 
which Mr. Carpenter has developed and_ which he 
constantly uses in his own practice. They have 
been tried and perfected under the stress of daily 
operation in the course of his experience as a 
supervisor, manager, head of the labor department, 
and president, of various large manufacturing 
plants, notably the National Cash Register Com- 
pany and the Herring-Hall-Marvin Safe Company, 
of which latter concern he is now chief executive. 
146 pages, 6 by 8% inches, cloth binding, $2.00 
prepaid. THE ENG INEERING MAGAZINE, 140- 
142 Nassau St., New York. 


42 


. 
| 
: 
ig 
a 
} 


IMPROVED MACHINERY 


New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. But as the 
information is necessarily obtained from those who offer the appliances for sale, it is proper 
to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


Thrust Bearings on Fans. 

N the design of fans of the propeller 
type it appears that the effect of the 
end thrust on the shaft is frequently 
overlooked. In ordinary construction no 
provision whatever is made to remove 
this source of friction or reduce its 
effect. The pressure of the air against 
the fan blades due to their speed pro- 
duces a lengthwise push on the shaft 
which would displace the fan wheel if 
means were not provided to prevent it. 
Although the unif pressure per square 
inch upon the face of the fan is rela- 
tively slight, the aggregate over the en- 
tire area is sufficient to warrant consid- 
eration, for its intensity per unit of area 
is vastiy increased when it is all con- 
centrated upon the surfaces like a collar 
and the bearing end which rub together 
as the end push is resisted. In the design 
of the Davidson ventilating fans, manu- 
factured by the Massachusetts Fan Co., 
Watertown, Mass., this subject has been 


given the consideration which it de- 
serves. The result is a ball thrust bear- 
ing which practically eliminates the en- 


tire thrust friction. It consists of a 
series of hardened steel balls carried in 
a brass ring between two hardened stee! 


rings of similar shape, all being loose on 
the shaft. The main portion of the cast 
iron bearing, to which the supporting 
arms are bolted, bears against one steel 
ring which remains stationary. The 
other turns with the thrust collar which 
is fast on the shaft and encloses. the 
three rings. The balls bear on the inside 
faces of the two steel. rings, while the 
brass ring containing them is perfectly 
free to turn between the steel rings. 
There is no possibility of rusting in 
place. The main bearing lining is of the 
best quality babbitt metal. The whole is 
constantly lubricated by a ring oiler dip- 
ping into a large oil reservoir cored in 
the lower half of the bearing. 

The frame consists of both wrought 
and cast iron parts carefully machined, 
fitted and bolted together in the most 
rigid manner. Each of the bearings is 
connected to a heavy cast iron wall ring 
by three heavy wrought iron braces. 
For vertical shaft driving Davidson fans 
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are fitted with special extra large ad- 
justahble lower or thrust bearings, made 
up of hardened steel discs running-in a 
bath oi oil. The entire weight ot the 
fan and shaft is carried by this bearing. 
The upper or guide bearing is of the ball 
and socket type, lined with a removable 
graphite bushing which requires no at- 
tention or lubrication. In all other re- 
spects the vertical fans are identical 
with those of the horizontal type. 

To provide for various conditions and 
individual preferences, Davidson fans 
are also regularly furnished with any 
one of the different standard motors, 
direct current or alternating. 


The Fountain Trowel. 


ge increasing number of problems 

has arisen in connection with brick- 
work within the past few years, due 
largely to the encroachments of concrete 
upon the field of the older art, Brick- 
work has suffered far more in this re- 
spect than has any other structural 
method. The recognition of this fact has 
aroused the advocates of brickwork to 
unusual efforts in the attempt to preserve 
bricklaying from the gradual decay 
which seems imminent. One of the first 
to become interested in this work was 
Frank B. Gilbreth, the New York con- 
tractor. The fact that he has executed 
contracts in many parts of the United 
States and Canada has enabled him to 
approach the task with more than ordin- 
ary appreciation of the obstacles to be 
overcome. Through practical knowledge 
of the positions assumed by the brick- 
layer in placing a single brick in posi- 
tion, and a careful dissection of the mo- 
tions involved, Mr. Gilbreth became con- 
vinced that the same result could be ob- 
tained with the elimination of much un- 
necessary movement and a consequent 
shortening of time. The fountain trowel, 
which has been in practical use by the 
bricklaying department of the Gilbreth 
organization for some time, furnishes an 
excellent example of the way in which 
the theories of Mr. Gilbreth find applica- 
tion. 

The fountain trowel consists of a met- 
al can, shaped something like an oxford 
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shoe. The heel is used to scoop up mor- 
tar from the mortar box while the toe 
has an opening the entire width of the 
can, through which the mortar is poured 
upon the bricks. This device makes it 
possible to spread a far greater quan- 
tity of mortar within a given time than 
is possible with the more familiar type 
of hand trowel. At the same time it per- 
mits the bricklayer to use mortar suff- 
ciently soft to fill the joints better, not 
only because the mortar runs down into 
the unfilled joints of the course below, 
but also because it permits the shoving 
of the joints full of mortar in the course 
that is being laid. 

Contrary to the expectations of people 
unfamiliar with labor conditions, brick- 
layers and laborers have shown great in- 
terest in the fountain trowel, realizing 
that in it and like improvements lies the 
possibility of future prosperity for the 
bricklaying craft. The bricklayer real- 
izes that the betterment of implements 
will enable him to produce a much great- 
er day’s work with the same effort. This 
means both increased wages and lessen- 
ing of production costs. Successful effort 
toward such an end is understood by in- 
telligent trade unions of to-day to be the 
greatest factor in the prosperity of any 
particular class of craftsmen. 


The Correct Way to Apply Detachable 
Chain, 

N running chain-drives, the drive 

should be considered as a whole, and 

the action noted at four points, viz.: a, 

entering point on the DriveR; b, releas- 

ing point on the DriveR; c, entering 

point on the DriveN; d, releasing point 

on the DriveN ; shown by a, B, c, d, in 
Fig. 1. 

Action at a point is said to be good 
when all the articulation or bending 
takes place in the joint of the chain; 
Fig. 2. The action is said to be bad 
when, in bending, the link rubs on the 
sprocket, producing wear on the sprocket 
and outside or external wear on the 
hook; Fig. 3. 

Another fact: there is never more than 
one tooth in action at any one time; no 
matter how carefully the chain and 
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sprocket may be made. As soon as the 
load comes on, there is a change caused 
by stretch and wear. 

“We can pre-determine which tooth 
shall be in action by making the pitch of 
the wheel either larger or smaller than 
the pitch of the chain. Thus, on the 
DriveR (Fig. 4), the wheel pitch being 
smaller than the chain pitch, the entering 
tooth does all the work. In Fig. 5 the 
conditions are reversed: the wheel pitch 


Fig 
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is the larger and the releasing tooth does 
the work. On the DriveN the same thing 
holds, except that here, too, conditions 
are reversed, 

When the wheel pitch is smaller than 
the chain pitch the releasing tooth does 
the work; Fig. 6. When the wheel pitch 
is larger than the chain pitch the enter- 
ing tooth does all the work; Fig. 7. 

For the best work the pitch of the 
DriveR should be larger than the pitch 
of the chain, as in Fig. 5, and the pitch 
of the DriveN should be smaller than 
that of the chain, as in Fig. 6. The re- 
leasing teeth, b and d, are therefore, the 
working teeth and the chain can seat at 


a and ¢ quietly and take the load grad- 
ually as the wheel revolves. 

Having considered the question of 
wheels, now regard the drive as a whole 
to determine whether the chain shall be 
run Bar first or Hook first. 

In Fig. 8 we have the DriveR large, 
the DriveN small; hence b and d are the 
teeth in action. Chain runs bar first: ac- 
tion at a good, at b bad; at c good, at d 
had. 


Weer 


With the same sprockets, but running 
the chain hook first, the action at a will 
be bad, but the fact that the hook is not 
in contact with a tooth face at this point 
makes the consequent wear of little ex- 
tent. The action at b will be good; at c 
bad, but this is on the slack side of the 
chain and causes no wear. Action at d 
good, 

It is thus seen that there are two very 
bad points (b and d) where the chain 
runs bar first and only one serious trou- 
ble (a) when running hook first. There- 
fore, run hook first. 

Take a drive with sprockets such as 
are usually furnished: these are gro::znd 
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to fit the new chain; when the latter 
stretches, both DriveR and DriveN are 
small as compared to it, which brings 
teeth a and d into action. 

With such a pair of wheels and with 
the chain running bar first, the action at 
a will be good; at b bad, but as there is 
no tension on the chain at this point, this 
is not objectionable. At c action will be 
good; at d had. Therefore, it would 
seem that wear would be confined to the 
DriveN wheel. This is so in actual prac- 
tice. 

With same wheels and chain running 
hook first, the action at a wll be bad; at 


b good; at ¢ bad, but not objectionable, 
because, as before, there is no tension at 
this point; action at d will be good: ali 
the wear would seem to be on the 
DriveR as a result of the action at a. 
This is found to be the case; hence both 
theoty and practice show that with the 
chain running bar first DriveN wheel 
wears, with chain running hook first 
DriveR wheel wears. 

Because the wear at d, running bar 
first, is caused by the link slipping up 
the tooth it tends to undercut and form 
a hook and thus break the chain. On 
the other hand, the wear at a, when run- 
ning hook first, is caused by the link 
slipping down the tooth, and the wheel 
will wear out completely without endan- 
gering the chain. It has also been proved 
that the DriveR, running hook first, lasts 
several times as long as the DriveN 
wacel when running bar first. As the 
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DriveN wheel is in nearly every case 
much larger than the DriveR and the 
consequent wear on each tooth is less, 
it would seem that if the chain were run 
so as to wear the DriveN, the wear on 
the two wheels would be equalized. This 
would be poor practice for the reason 
that the DriveR, being smaller, is more 
cheaply replaced, and the repair account 
will, therefore, be less running hook 
first. 

In elevators, Fig. 9, the head wheel 
acts as a DriveR, the foot wheel simply 
as an idler, because it is doing no work. 
Therefore, run the chain bar first so as 
to favor the DriveR. On conveyors one 
wheel is always an idler, comparatively 
speaking, and the same reasoning holds 
as for elevators: the chain should run 
bar first in all cases. In general, there- 
fore, on drives run hook first; on eleva- 
tors and conveyors run bar first. 

The foregoing remarks apply to all 
closed-end pin chains: the closed end 
corresponds to the hook and the pin end 
to the bar of the detachable chains. 


Reilly Feed Water Heater. 


HE steel shells of the Reilly feed 
water heaters and evaporators pre- 
sent many difficulties to the flanging 
gang. The door openings of these heat- 
ers are formed by flanging out the shell 
sheet of the heater, and as the sizes of 
the heaters have varied to such an ex- 
tent that the use of hydraulic forging 
process was not allowable, it is necessary 
to depend entirely upon the skill of the 
flanger in producing these shells. A 
narrow slot is first cut in the shell sheet 
some two-thirds the length of the in- 
tended ‘oor opening, but anly two or 
three inches wide. The sheet is then 
heated around the opening and the metal 
swaged at both ends and thickened, while 
the opening is enlarged, until the door 
opening of the proper size is formed, 
with a nozzle projecting directly out at 
right angles to the axis of the shell. The 
edge of this nozzle is then trimmed with 
a chisel to a smooth surface, and a rein- 
fercing ring of steel angle is riveted 
around the opening, to the flange of 
which the door can be bolted, 
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A simpler construction has recently 
been developed, but still presenting many 
difficulties to the flanger. This consists 
in drawing out the door opening and 
door frame without the use of reinforc- 
ing angle, the flange of the opening be- 
ing turned in instead of out. A cast iron 
former is used for this construction, 
giving the flangers a fixed shape to work 
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against in forming the metal around the 
opening. 

The Reilly feed water heaters and 
evaporators have been used for many 
years on ocean-going vessels of all sizes, 
and their use has recently been extended 
to stationary plants on land. Among the 
many advantages of heating feed water 
for boilers is the avoidance of strains 
from unequal heating and cooling of the 


boiler shell, but at the expense of the 
feed water heater itself, whose straight 
tubes were strained and loosened by the 
cold water passing unequally through 
them. 

The tubes of the Reilly apparatus are 
seamless drawn copper tube, wound 
spirally upon a mandrel and secured te 
manifolds by ground union joints. These 
tubes cannot be strained by unequal ex- 
pansion and contraction, and the con- 
struction is one of the most durable pos- 
sible, beside being extremely efficient in 
use. The heating effect of a Reilly heat- 
er is usually within two or three degrees 
of the temperature of the exhaust steam, 
and therefore very much better than the 
usual results secured from straight tube 
heaters. 


Coal Tar Pitch Filler. 


HE subject of bituminous fillers for 
the joints in brick and block stone 
paving is receiving considerable atten- 
tion in the trade papers, the articles ap- 
pearing in behalf of so-called oil as- 
phalts. Some of these articles create an 
entirely erroneous idea as to the quali- 
ties necessary and the advantages of 
bituminous fillers. 

To give satisfaction a filler must, first 
of all, bind the bricks or blocks tightly 
together so as to give a continuous 
water-proof surface that will prevent 
water from passing through to the 
foundations. It must also take care of 
the expansion and contraction of the 
blocks themselves incident to changes in 
temperature. The question of protecting 
the top edges of the bricks or blocks is 
only incidental, as there is comparatively 
little wear at these points where a good 
quality of brick or stone is used, and 
that little is a great aid to traffic, as it 
gives the horses a proper footing. 

One of the greatest objections to a 
erout filler is that it makes a continuous, 
slippery, hard surface and this is particu- 
larly noticeable on streets having an ap- 
preciable grade. A grout filler is also 
very rigid and does not allow for any 
expansion or contraction of the pave- 
ment, with the result that it soon bulges 
or cracks, leaving permanent openings 
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through which water penetrates to the 
foundation. 

Theoretically, expansion joints of bi- 
tuminous material provide for expansion 
and contraction, but in practice cracks 
frequently occur, and bulging is not un- 
common where expansion joints are 
used. The perfect filler is one that per- 
mits all blocks to be set as close together 
as the lugs or letters will permit, that 
provides in each joint for the expansion 
or contraction that may take place in 
each block, that permits each block to 
rest entirely on the foundation, that pro- 
vides a perfectly water-tight pavement 
at all times of the year and that gives 
just sufficient roughness to the surface 
so that horses get a footing. 

It is maintained by many that the only 
filler that will provide all these condi- 
tions is a bituminous filler and the only 
one that fulfills all the conditions per- 
fectly, is a straight run coal tar pitch 
having a melting point varying not more 
than 5 degrees either way from 135 de- 
grees. Coal tar pitch is not only the best 
but the cheapest. It adheres perfectly to 
brick, stone or concrete (curb or gutter) 
even when applied under unfavorable 
weather conditions and bonds the bricks 
firmly together. Any possible break or 
joint is only temporary, as on the first 
warm day the pitch filler closes up as 
tightly as before. A safe footing is pro- 
vided for horses, there are no cracks in 
the pavement and no rumbling hollow 
sounds because of sections raising from 
the foundation. 

Pitch filler also permits of immediate 
use of pavement instead of being blocked 
up for eight to fifteen days, as in the 
case of grout filler. In the higher melt- 
ing points made so much of by promo- 
ters of oil-asphalt fillers, lies their great- 
est weakness. To obtain these melting 
points the oil-asphalt is distilled so far 
that it loses practically all its strength 
and in a short time becomes “dead” and 
crumbly; it therefore will not bind the 
bricks or blocks firmly together except 
when applied under ideal conditions, 
which are seldom or never obtained in 
practice If there is any moisture in the 
brick or block the hot asphalt brings it 
to the surface and forms a film between 


the brick itself and the filler, which pre- 
vents adhesion. Also on account of this 
high melting point, an asphalt filler has 
to be heated and applied very hot, and 
as it chills quickly on the bricks it fre- 
quently fails to run to the bottom of the 
joints. 

Unless a tight joint is made at the 
time of application the asphalt filler wil] 
never adhere to the brick, as the maxi- 
mum temperature of the pavement in 
summer will not reach the point where 
asphalt becomes sticky. As evidence of 
this fact, it is a matter of common 
knowledge among contractors for brick 
pavements that in removing sections 
where such a filler has been used the 
filler can be thrown into one pile and 
the bricks into another. The nature of 
the oil-asphalt filler is such that it com- 
presses readily as the bricks expand, but 
as the bricks contract the asphalt does 
not settle and expand accordingly. 

It is common knowledge that a more 
sticky material is required to adhere 
properly to stone or concrete curb than 
to bricks or block, and as most of the 
moisture develops in the gutters next to 
the curb it is particularly necessary, 
where expansion joints only are used, to 
have a material that will insure a water- 
tight pavement at this point. 


Storage Reserve for South Works 
and Gary. 
pe of the most interesting engin- 
eering developments of the past 
twenty-five years has been systems and 
devices for handling and re-handling 
loose materials. The storage principal 
has been continually expanding in all 
these years, and manufacturers and in- 
ventors have vied, in developing plants 
that would cut down the cost of stocking 
and re-claiming all materials that rail- 
roads carry in bulk. The maximum 
handling capacity is secured by devices 
employing the continuous conveying sys- 
tem. On the other hand the traction ma- 
chines, such as grab buckets in connec- 
tion with locomotive crane, have an elas- 
ticity that gives them greater scope than 
the conveying plants which heretofore 
have been stationary. 
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The photograph shows a new type of 
storage machine loading coke from one 
end of the Illinois Steel Company’s yard 
at Stockton, Indiana. This yard acts as a 
reserve for Gary and South Works. The 
coke pile is 35 feet high. The company 
has stored on the 100 foot wide platform 
some 100,000 tons of coke, which this 
machine is handling. In one day’s run, 
434 hours’ time, there were loaded 24 
steel hopper bottom cars, containing in 
all 732 tons of coke. Three men oper- 
ated the machine at a cost of $7.00 a day 
for wages, which. would make the cost 
per ton for loading less than one cent. 


about $5.00 a ton, and counting this sav- 
ing at 20 cents a ton, the machine is 
handling the 100,000 tons, will more than 
save its cost in a year’s time. 

The machine is really a moving system 
of conveyors, and the constant stream 
it delivers accounts for its great capac- 
ity. It is operated on its own track by 
its own power. The gathering conveyor 
is mounted to swing universally about 
the head shaft, its nose continually rest- 
ing upon the platform, so that the scrap- 
er conveyor is able to pick up material 
from any part of a 100 foot wide plat- 
form. 
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HAMILTON STORAGE MACHINE AT END OF COKE STORAGE PILE FOR SOUTH WORKS AND GARY. 


The cost of loading this material by 
hand (which previously was done in 
order to prevent breakage) is 19 cents a 
ton. The machine consumed an average 
oi 20 H. P., which may be counted at 30 
cents an hour. Adding this to the labor 
cost gives a total actual cost of a cent 
and a half a ton for the coke loaded, 
This means a saving over hand loading 
of over $100.00 on the day referred to. 
This is exclusive of charge for depre- 
ciation. 

Aside from this the machine delivers 
the coke into the car in very much bet- 
ter condition than is done even by hand 
loading, and it is estimated that a saving 
of probably 5 per cent. will be made on 
this point alone. Coke on the yard costs 


The material thus carried up is deliv- 
ered to a second conveyor, which swings 
about the head shaft on a turn table. Jt 
will deliver the material into cars at 
either side of the platform, or, in fact, at 
any point that may be desired, within its 
radius. As the latter conveyor may be 
raised and lowered, it will stock material 
up to a height of 35 feet. 

The machine handles material both in- 
to and out of storage at the rate of four 
to six tons of bituminous coal per min- 
ute. And as the speed of the gathering 
conveyor is very low, it accomplishes 
this without damaging the material. 

The first cost is 25 per cent. of the 
cost of a traveling bridge and it will 
have four times the capacity of a loco- 
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motive crane and grab bucket, at the 
same time handling the material without 
breakage. 

The argument as to breakage applies 
equally to stocking the coal on the yard, 
for the machine also does this part of 
the work. The coke is dumped on a plat- 
form from hopper bottom cars, which are 
located on the trestle, the nose of the 
machine being swung underneath the 
trestle; the delivery conveyor stocking 
the coal at the apex of the pile, which 
may be as high as 40 feet where desired. 

The machine delivers the coke to the 
pile without any drop, as the delivery 
conveyor may be raised or lowered to 
suit the height of the pile. When the 
pile has reached the desired height the 
machine moves by its own power a few 
feet further down the platform. 

Among the other points claimed for 
the machine, which is built by the Ham- 
ilton Manufacturing Company, of Co- 
lumbus, Ohio, is that there is no invest- 
ment in the plant aside from the ma- 
chine itself, the track on which it runs 
and the trestle at the side of the yard. 
When additional storage is called for, 
the extension of the track and trestle is 
all that is required; for the machine 
moves as it builds or reloads the pile all 
along the length of the platform. In 
other words, the machine has the elas- 
ticity of a locomotive crane and the 
capactiy of a traveling bridge, without 
the limitations of either. 

The excessive cost of installing any 
of the well known storage systems has 
limited their use by railroads as well as 
wholesale users and distributers of coal. 
The application of a portable system of 
conveyors to this purpose brings the first 
cost of such a plant down to a point 
where true economy both in time and 
money will follow the adoption and 
further extension of the practice of stor- 
ing coal. 

This system differs from all others in 
that one machine both stocks the mate- 
rial and re-handles it into the railway 
cars from the storage pile. Its first cost 
is low and its storage capacity is only 
limited by the length of the yard. 

The machine is self-contained and re- 
quires no overhead structural work as in 


the case of any bridge and grab bucket 
arrangement. It can also operate on 
any platform fitted with a track of its 
gauge. These machines handle coal con- 
tinuously at the rate of five tons per 
minute, The low cost as well as the high 
efficiency of this portable loading ma- 
chine will enable railway companies and 
other users and distributors of coal to 
equip yards from which coal can be 
withdrawn as needed, promptly and at a 
trifling cost per ton. 

In case of the railway coal can be 
hauled and put into storage during the 
months when there is a surplus of coal 
cars. The actual cost of re-handling the 
material will be more than offset by the 
advantage gained in having the coal near 
its destination at the time when the rush 
orders for coal come. The coal car mile- 
age will be reduced to a minimum in the 
busy season. A smaller number of cars 
will take care of the business during 
this period and the dangers of the coal 
famine will be avoided without any ma- 
terial increase in the number of cars 
required for the normal running of this 
branch of freight traffic. 

By adopting this flexible storage sys- 
tem at different points along the line, 
the coal traffic will be kept more uniform 
and the general commercial service wil! 
be greatly improved, and the railway 
company will have a supply on hand for 
their own use. The coal operators will 
be benefited in that they can keep their 
mines running in the dull season to sup- 
ply the certain demand of the early win- 
ter. 

A smaller machine for minor distrib- 
uting points, for gas plants, electric 
plants and other coal users is also built. 
It costs about 20 cents a ton to load coal 
and coke out of storage by hand labor. 
The machine will save at least 15 cents 
on every ton it handles. But important 
as this direct saving is, the larger advani- 
tage will come with the certainty of hav- 
ing an adequate supply of fuel for sale 
or for use, at all times. As this fuel 
would naturally be purchased in the slack 
season, the charge for re-handling, will, 
in most cases, be more than offset by the 
saving in the first cost of the coal. 

An interesting point that developed in 
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connection with the installation is the 
fact that it is found to be cheaper to 
run coke into storage than to use the 
roiling stock for storage purposes. It is 
impossible in a large plant to have the 
supply of coke come in evenly and it is 
customary to count on carrying a re- 
serve sufficient for several days’ run on 
the the track in the costly steel car 
equipment, 

A plant requiring 100 cars of coke a 
day will have 500 to 1,000 cars on sid- 
ings. These cars represent an investment 
of from $500,000 to $1,000,000. 

With this installation, the excess that 
comes in above a safe amount, say 
enough for one or two days’ run, will go 
direct into storage. This will give the 
company from 300 to 500 more cars, 
thus saving an investment of from $300,- 
000 to $500,000, 

It costs less than $1.00 a car to put 
the coke into storage and to reload it; 
and it costs $1.00 a day to carry the cars 
on the siding. A car that stays on the 
vards for five days costs $5.00. The ma- 
chine will save $4.00 on every car so 
handled. 

Of course, this does not appeal to the 
company that does not own its cars, but 
it is a saving to someone—either to the 
company or to the railway, and their in- 
terests are mutual. 

With a low priced, efficient machine 
on the market, the storage of coal at the 
mines, as well as the yards, will shortly 
become general. At present very few 
coal mines are equipped with storage 
facilities, and those that are have a 
capacity of perhaps 500 or 1,000 tons, 
usually in bins, a very costly form of 
storage. Commonly the coal is brought 
directly into the railway cars. When 
there are no railway cars at hand, the 
mine shuts down. It can be safely said 
that the mines of the United States are 
shut down 25 per cent. of the time on 
this account, as it is impossible for rail- 
ways to deliver as needed the exact pro- 
portion of cars that every mine should 
have. It is proposed to install these stor- 
age machines at the pit mouth, to load 
the coal directly into the cars when there 
are cars at hand, and to run the product 
of the mine into storage when cars are 


not at hand. This can be done for one 
cent a ton, without damaging the mate- 
rial, and the saving effected through the 
continuous running of the mine will 
greatly exceed the cost. 

Another reason that exists for storage 
of coal and coke at coal mines is that 
the demand for both of these commodi- 
ties is bound to be irregular. The mine 
that has 10,000 tons of coal in storage, 
which can be loaded out by the train 
load at the rate of five tons a minute, 
will get orders that those lacking these 
facilities would lose. The operator, in 
other words, will be able to load cars 
when he gets them. And this is another 
point in favor of the storage at mines, 
for at times the railway company can 
deliver more cars than are needed, and 
these the operator can fill at his discre- 
tion, without increasing the cost of his 
product more than one cent a ton. 

It is the intention to place run of mine 
coal into storage, but in loading it out 
the machine will deliver any size of coal 
that may be desired, as it is provided 
with screens that will properly clean tre 
coal. 

The installation, such as we have 
above outlined, will enable the mire 
owner to run his mine to its full capacity 
all the time. When his orders for coal 
exceed his current mining capacity he 
will have the reserve of storage to draw 
from. 

Not only will the operator benefit by 
this storage, but the railway companies, 
as well as the latter will be relieved of 
the necessity of providing a uniform 
number of cars to their clients. These 
cars will be loaded much more rapidly 
and the supply of coal will be made 
much more continuous and regular. 


Motor Driven Cold Metal Saw. 


HE use of small cold saws for cut- 
ting off all sizes and shapes of 
metal work has become very general in 
a great variety of establishments, not 
only because of the utility of the saw 
itself, but also because of the fact that 
individual motors have been most suc- 
cessfully fitted to the saws. 
In a great many establishments it 
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would be almost impossible to place the 
saw so that it could be conveniently 
used by the workmen. In the average 
machine shop one or more saws are re- 
quired in the stock room or some other 
equally inconvenient place for mechan- 
ical drive. Here the use of a small 
motor on the saw permits the location to 
be selected without reference to any re- 
quirements except the convenience of 
putting work through. 
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ment Company of New York City, and 
is fitted with a Westinghouse shunt mo- 
tor. The size shown requires a 2% H. P. 
motor and is capable of cutting 8 inch 
round stock. A Morse silent chain is 
used to connect the motor to the saw, in 
preference to gearing, as experiments 
have shown the former to be more satis- 
factory. 

It is necessary to be able to adjust the 
speed of the saw in order to cut differ- 


In structural iron works the self-con- 
tained unit of motor and saw can be 
picked up by a crane and carried to any 
part of the building or yard. Similarly 
the use of the motor driven set is found 
very advantageous in a great many 
plants. 

The cold saw illustrated, which is one 
that does not require a bevel gear, is 
especially adapted to motor drive. The 
saw is manufactured by the Lea Equip- 


ent metals with maximum efficiency. For 
instance, experiment has shown that the 
peripheral speed of the saw should be 52 
feet per minute with a very coarse feed 
for structural iron, machinery steel and 
metals of this class. For annealed tool 
steel a lower speed of but 37 feet a 
minute is the most efficient. The same 
speed is also used on Krupp’s chrome 
nickel steel. In order to obtain these 
speeds, an adjustable speed motor with 
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speed range of 1% to 1 is used, with a 
speed controlling rheostat. It is only 
necessary to move the handle of the 
controller to obtain any desired speed. 


Large Cut Gears. 


HE illustration shows a cut gear and 
pinion recently produced by the 
shops of H. W. Caldwell & Son Co., Chi- 
cago, Ill. The gears are of a semi-steel 
mixture and the weight of the large gear 
is 13,800 pounds and of the small gear 
8,000 pounds. The diameter of the large 


New Indicator Reducing Motion. 

iY is probably well within the bounds 

of accuracy to state that nine engin- 
eers out of every ten would take indica- 
tor cards more frequently, and profit by 
the results of such constant diagnosis of 
the inside workings of the engine, if it 
were not for the trouble and delay which 
is involved in taking indicator cards 
from the average engine. Methods have 
been devised by the score for reducing 
the motion of the cross-head, but many 
of these are systems of levers, quite un- 
sightly in appearance and more or less 


gear is 95.51 inches and of the pinion 
55.41 inches, Width of face 27 inches, 
pitch 3 inches. 

The gears were cast in halves and the 
joints planed. The dimensions of the 
gears are unusual on account of the 
small pitch as compared with the wide 
face. The teeth were machined in a 
large gear planer, it being considered 
preferable to plane the teeth rather than 
mill them on account of the extraordin- 
ary dimensions of the gears. The gears 
are to be used in connection with the 
drive of a mining hoist in: the Lake 
Superior copper mines. 


cumbersome, which no engineer wants to 
leave on his engine ready for use at any 
or all times. The reducing wheel is about 
as simple and compact as anything could 
be, but it involves two decided disadvan- 
tages. The first is the difficulty of secur- 
ing a correct transfer of relative motion 
through the more or less elastic and 
highly flexible string, and the second in- 
volves the by no means simple task of 
hooking the string on to the moving 
cross-head when it is desired to take 
cards. Nearly all systems of levers used 
as indicator reducing motions have con- 
siderable lost motion and irregularity, in 
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addition to their other faults, and no 
reducing rig in general use at the pres- 
ent time is capable of being thrown in 
and out of gear in an instant without 
trouble or danger, or without stopping 
the engine. 

In view of these facts it is no wonder 
that the average engineer will not go to 
the trouble of constantly assembling his 
indicator rig, hooking it up on the en- 
gine and taking cards. It is hardly nec- 
essary to point out to any experienced 
engineer or manager the benefits to be 
derived from the frequent study of the 
engine, not only as a means of securing 
and maintaining the best possible adjust- 
ment, but of constantly keeping one’s 
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complete rig in connection with the 
cross-head. It will be seen that the de- 
vice consists essentially of a slotted plate 
through which moves an L-shaped lever, 
At the elbow this lever is _ pivoted 
through a bolt, at the apex of a triangu- 
la1 slotted plate cast as one with the 
outer plate of the device, and at right 
angles to it. The short arm of the L- 
shaped lever is forked. A small wheel or 
roller is set in the fork by means of a 
pin. Also connected with this arm is a 
pin which works through and at right 
angles to the outer plate. A _ helical 
spring, pressing against the outer plate 
and a disk resting on the shoulder of the 
pin, constantly tends to maintain the L 


finger upon the pulse of the machine to 
detect any departure from the normal. 

In view of these conditions the reader 
will be interested in a new indicator re- 
ducing motion, on which patent has been 
lately applied for by F. H. and F. O. 
Ball of the American Engine Co., Bound 
Brook, N. J., and which is seen for the 
first time as one of the details of the 
new American-Ball “Angle Compound.” 
There exists, however, no reason why 
this indicator rig should not be applied 
to other engines, inasmuch as its design 
and construction involve no features 
which should forbid its use on Corliss 
type engines, or any other type of re- 
ciprocating engine. 

The illustration, Fig. 1, A and B, 
shows the elevation and end view of the 


arm at the extreme end of the slot. The 
device is fastened to the frame of the 
engine by bolts. 

On the cross-head is secured, by 
means of bolts, a cast iron cam plate or 
slide set at an angle in the vertical plane 
with the lower end directed away from 
the cylinder and at such an angle that 
the lower or front end is about two 
inches below the rear end. The angle of 
this cam plate is determined by the length 
of the stroke of the engine, so that the 
same difference in height between the 
front and rear ends of the plate will be 
preserved in all cases. It will be seen 
that when the cross-head is in position 
nearest the cylinder the lower end of the 
cam plate or slide attached to the cross- 
head is in contact with the wheel or 
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roller at the lower end of the L arm, 
and as the cross-head travels forward 
this wheel or roller, with its arm, is 


raised in exact proportion to the piston 
travel against the pressure of the spring; 
the reverse taking place as the cross- 
head returns. The strength of the coiled 
spring is sufficient to prevent any lost 
motion with this device, even in a high 
speed engine. It will furthermore ap- 
pear that the adjustment of the cam- 
plate can always be so arranged that the 
travel of the upper end of the L arm is 
exactly that desired to turn the indicator 
cylinder the required distance without 
further reduction. 

Referring to the last half-tone illus- 
trations, it will be seen that on top of the 
exterior plate is a small flat trigger or 
lock which engages with a slot milled in- 
to the spindle or pin working in and out 
through the plate. Thus when the pin is 
pushed to its extreme top position, the 
trigger can be slipped into the slot and 
the rig instantly thrown out of engage- 
ment. It is but the work of an instant to 
release the trigger and to throw the in- 
dicator rig into service. 

As far as the exterior appearance of 
this rig is concerned, the only visible 
portion is a highly polished oblong metal 
plate on the engine frame with a slot 
through which projects a 6 or 7 inch 
lever with a hole in the top. The indica- 
tor cord may be kept constantly attached 
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to the lever, and cards taken continually, 
if so desired. The rig is thrown in and 
out of service as many times as desired 
by the simple turn of a wrist. 


Piling Puller. 


HE accompanying cut illustrates a 
piling puller that is adapted for 
pulling channels, beams, sheeting, etc., 
and will reduce labor cost materially. It 
is made entirely of steel, the jaws being 
4 inches wide with case hardened teeth. 
The machine is simple and requires prac- 
tically no maintenance. The chain is 4 
inch size and made of BBB refined iron. 
The little short chain holds the jaws 
apart so the puller can be let down on 
the piling. By releasing the short chain, 
the jaws clutch the piling and the harder 
the pull on the chain the greater the grip 


ou the piling. The manufacturers, Cur- 
tis & Co. Mfg. Co., St. Louis, Mo., can 
ship same out of stock. 
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News SuPPLEMENT 


The Engineering Magazine—August, 1908 


Personals, 

—Henry Lomb, one of the founders of 
the Bausch & Lomb Optical Co., Rochester, 
died recently. 

—J. A. Werner, for many years locomo- 
tive coaling engineer for the Link Belt 
Co., has recently severed his connection 
with that company and assumed charge of 
the coaling station department of the Jef- 
frey Manufacturing Co. of Columbus. 

—Dr. Heraeus has been awarded the 
John Scott Legacy Premium and Medal 
of the Franklin Institute, Philadelphia, for 
his improvements on the Heraeus Le Cha- 
telier pyrometer, and the accuracy and in- 
terchangeability of the thermocouple, which 
he has produced, known as the Heraeus 
Element, and represented by Charles En- 
gelhard, Hudson Terminal Buildings, 30 
Church St., New York. 

—Theodore T. Mersereau, formerly 
United States Local Inspector of Boilers 
of Steam Vessels, Port of New York, has 
been appointed sales agent for the marine 
department of the Casey-Hodges Co., Chat- 
tanooga, Tenn., who have decided to ex- 
tend their business and compete for the 
marine work on the North Atlantic Coast. 
Their branch office is at 100 William 
Street, New York. 


Industrial Notes. 

—Scully Iron and Steel Co., Chicago, 
has absorbed the plants and the business 
of Kelley, Maus & Co., Chicago. 

—Aberthaw Construction Co., 8 Beacon 
St., Boston, have issued a small booklet 
showing views of structures erected by 
them. 

—The Pittsburg Steel Supply Co. have 
recently been appointed agents for the 
Pittsburg district representing The Amer- 
ican Steam Gauge & Valve Mfg. Co. 

—The Electric Controller & Supply Co., 
Cleveland, Ohio, has changed its name to 
The Electrical Controller & Mfg. Co. The 
latter name more truly indicates the nature 
and scope of its business. 


—Carbolineum Wood Preserving 
349 West Broadway, New York, have 
issued a pamphlet containing a reprint of 
an article that appeared in the Street Rail- 
way Journal on the open tank treatment 
for preserving ties and cross-arms. 

—Consolidated Engineering & Construc- 
tion Co., 1 Madison Ave., New York, are 
distributing a pamphlet containing pictures 
showing method of construction accompa- 
nied by historical and technical sketch of 
the Syracuse University Stadium. 

—Norton Company, Worcester, are cir- 
culating a booklet entitled “Helps—Dont’s.” 
It treats of the selection and use of grind- 
ing wheels and grinding in general. The 
booklet will be found to contain much 
valuable information. 

—J. A. & W. Bird Co., Boston, have 
issued four of a series of six semi-tech- 
nical talks on belting. The subjects treated 
are Belt Drive Design; Power of Belting: 
Miscellaneous Notes on Belting; and Quar- 
ter-Turn Drives. 

—DuBois Iron Works, DuBois, Pa., have 
issued the first of a series of twelve month- 
ly calendars which they will send to the 
machinery trade throughout the country. 
The series will depict “Child Life” in Hol- 
land as seen by the artist, Miss May Audu- 
bon Post. 

—Ridgway Dynamo & Engine Co., Ridg- 
way, Pa., have concluded negotiations with 
the Machinery Sales Agency, 1021 Pruden- 
tial Bldg., Atlanta, whereby they will han- 
dle their complete line of side and center 
crank engines, as well as direct current 
electrical machinery. 

—Among recent improvements made in 
connection with the plant of the Massa- 
chusetts Fan Co., Watertown, Mass., has 
been the introduction of a spur track, the 
erection of a crane for loading and un- 
loading, and the general grading and beau- 
tifying of the grounds. 

—DuBois Iron Works, DuBois, Pa., ad- 
vises that Robert R. Harkins, their repre- 
sentative at Cleveland, has associated him- 
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self with his father, Cass Harkins, former- 
ly manager of the Atlas Engine Company, 
Columbus, O. The firm name will be Cass 
Harkins & Son, with offices at 1419 Scho- 
field Building, Cleveland, O. 


—Another order for “Swartwout” grav- 
ity closing ventilators, the fourth in the 
series, has recently been received by The 
Ohio Blower Co., Cleveland, from the 
Richardson Paper Co., Lockwood, Ohio. 
This order adds twelve more 24 and 36 
inch ventilators to the 54 already furnished 
this company—a total of 66 in four months. 


—The Massachusetts Fan Co., Water- 
town, Mass., were the successful bidders 
for the elaborate heating and ventilating 
equipment to be installed at the new Great 
Lakes Naval Training Station, Lake Bluff, 
IH. This includes 12 complete heating ap- 
paratus (each consisting of fan, belted mo- 
tor and heater) and 11 independent venti- 
lating fans. 

—The Electric Welding Products Co., 
Cleveland, has recently installed a grind 
ing and finishing department, consisting of 
several Brown & Sharpe plain and univer 
sal grinders, special imported machines for 
spline milling or slot cutting, as well as 
centering machines. With the aid of this 
department the company is able to turn out 
a penn completely finished in every de- 
tail, 


—The following officers of the Crocker- 
Wheeler Co., manufacturers and electrical 
engineers, of Ampere, N. J., were elected 
July 10: President, S. S. Wheeler; vice- 
president, Gano Dunn; second vice-presi- 
dent, A. L. Doremus; chief engineer, Gano 
Dunn; secretary, Rodman Gilder; treas- 
urer, W. L. Brownell; assistant secretary, 
J. B. Milliken; assistant treasurer, G. W. 
Bower. 


—Among the many improvements that 
are being made by the Tennessee Coal, 
Iron & Railroad Co., at the Ensley, Ala., 
plant is the providing for a supply of soft, 
clear water for boiler feed. A contract 
has just been entered into with Wm. B. 
Scaife & Sons Co., Pittsburg, to remodel 
their present water softening and purify- 
ing system and convert it into a We-Fu- 
Go system with a capacity for 35,000 H.P. 
of boilers. 


—The General Electric Co., Schenectady, 
N. Y., has just issued a very comprehen- 
sive bulletin devoted to the subject of 
“Railway Converter Sub-Stations.” The 
publication gives a general description of 
the various pieces of sub-station apparatus, 
including rotary converter transformers, 
reactances, blowers, cables, switchboards, 
etc., and includes illustrations of converter 
stations operated by various weli-known 
railway companies. It contains also plans 
and elevations showing different arrange- 
ments of sub-station apparatus. 


—The General Electric Review, Schenec- 
tady, N. Y., for July contains the follow- 
ing articles: Automatic Feeder Regulators; 
Continuity of Education, by Frederick P. 
Fish; Forestry and Hydro Electric Devel 
opment, by H. L. Smith; Electric Automo- 
biles, by Alex. Churchward; Patents, Part 
II, by Albert G. Davis; Electrification of 
the Harlan and Hollingsworth Plant, by 
H. B. Emerson; The Flame Carbon Arc 
Lamp, by S. H. Blake; Presentation of the 
Perkin Medal, by Dr. C. F. Chandler; Ro- 
tary Converters, Part VI, by Ernst J. 
Berg; The Schenectady Section, A. I. E. 
E., and Note on Gyroscopic Forces. 


—The DuBois Iron Works, DuBois, Pa., 
have established agencies at the following 
points for the sale of their gas and gaso- 
line engines and producer gas plants, also 
steam and power pumps: Anderson & Gay- 
lord, 1107 Real Estate Trust Bldg., Phila- 
delphia; General Supply Co., Independen- 
cia, No. 28, Mexico, D. F.; Barden Electric 
Co., 109 Main St., Houston, Tex.; Hamp- 
son & Fielding, 1711 Tremont St., Denver; 
A. C. Stansill, 5 Church Ave., Roanoke, 
Va.; B. S. Middleton, Goldsboro, N. C.; 
Cass Harkins & Son, 1419 Schofield Bldg., 
Cleveland; Geissendorff & Schlotzhauer, 
Indianapolis. 


—Announcement is made’ that The Cut- 
ler-Hammer Mfg. Co., Milwaukee, makers 
of electric controlling devices, has just 
completed arrangements whereby this firm 
will be represented on the Pacific Coast by 
Otis & Squires, 111 New Montgomery St., 
San Francisco. A large stock of standard 
Cutler-Hammer ccntrollers will be carried 
by Otis & Squires, enabling them to make 
prompt delivery of apparatus. A. W. Vin- 
son, who has for several years been con- 
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nected with the engineering department of 
The Cutler-Hammer Mfg. Co., has been 
transferred to the office of Otis & Squires. 

—The C. S. McKinney Co., 60 Wall 
Street, New York City, have reprinted in 
pamphlet form an article on the subject of 
wood preservation entitled “Carbolineum 
Combination Process,” which appeared in 
the October, 1907, issue of this Magazine. 
Copies of this pamphlet may be had free 
of cost on application to that company. Dr. 
McKinney, senior member of the firm, is 
one of the pioneers in the art of wood 


preservation, having given the subject his 
undivided attention for some twenty years 
past. Many valuable articles from his pen 
have appeared in the publications of the 
Engineering Association of the South, of 
which he is a member, as well as in the 
various engineering journals. Dr. Me. 
Kinney has given special attention to Car- 
bolineum of different grades and brands 
with a view to adapting the preservative 
to the peculiar character of the different 
woods to be treated, and the exposure to 
which they will subsequently be subjected, 


NEW CATALOGUES AND TRADE PUBLICATIONS 


Note.—-The display advertisements of the firms mentioned under each heading can be found 


readily by reference to the Alphabetical Index. 


See page 1. 


Bolt Cutters. 

Lanpis Toot Co., Waynesboro, Pa.—Illustrat- 
ed catalogue describing bolt threading, pipe and 
nipple threading and nut tapping machinery, and 
special threading machines. 6 by 9 in.; pp. 40. 


Cableways. 

Lipcerwoon Mrc, Co., 96 Liberty St., New 
York—-Illustrated catalogue describing  cable- 
ways for hoisting and conveying. Also contains 
numerous views of recent installations, The cat- 
alogue is well printed. 9 by 12 in.; pp. 168. 


Cold Saws. 

Burke Macuinery Co., Cleveland—Circular 
giving a brief illustrated description of cold 
saws, together with specifications and prices. 5 
by 7 in.; pp. 4. Also a leaflet giving specifica- 
tions of their No. 4 milling machine. 


Drill Chucks. 

T. R. Atmonp Mrc. Co., Ashburnham, Mass. 
-—Folder containing an illustrated description, 
with prices and sizes, of drill chucks. 3% by 6 
in.; pp. 6. 


Electric Heating. 

Stmprex Exectric Heatinc Co., Cambridge, 
Mass.—Catalogue No. 15 illustrates and de- 
scribes electric chafing dishes; coffee urns; din- 
ing room sets; plate and food warmers; house- 
hold appliances, etc.; together with prices. 5% 
by 8% in.; pp. 120. 


Foundry Equipment. 

Wuitinc Founpry Egutpment Co., Harvey, 
Ill.—Iliustrated catalogue describing everything 
needed in a modern foundry, from a 30 Ib. 
ladle to a 200 ton electric crane. 6 by 9 in.; 
pp. 32. 


Hoisting Machinery. 

Brown Hoisting Macutnery Co., Cleveland 
~—Catalogue © illustrates and deseribes machin- 
cry for the handling of coal, coke and other 
materials as used about gas, coke and electric 
light plants. Alsg contains a number of views 
showing actual installations. 6 by 9 in.; pp. 24 


Locomotives. 

Batewin Locomotive Works, Philadelphia— 
Catalogue containing a reprint of a paper read 
hy Grafton Greeneugh before the Engineers’ 
Club of Philadelphia, March 21, 1908, presenting 
some facts concerning articulated compound lo- 
comotives of the Mallet type. 9 by 6 in.; pp. 46. 


Lubricant. 

Acueson Co., Niagara Falls, N. Y.— 
Booklet describing a lubricant known as “Oil- 
dag.” Also contains numerous testimonial let- 
ters from recent users. 3% by 6 in.; pp. 12. 


Machine Tools. 

Gisnott Macutne Co., Madison, Wis.—Book- 
let showing in compact and convenient form tur- 
ret lathes, boring mills, grinders, drilling ma- 
chines, gear testing machines, chucks, etc. 3% 
by 6 in.; pp. 72, 


Milling Machines. 

Pratt & Wuitney Co., Hartford—Well-print- 
ed catalogue illustrating and describing the 
Spline milling machine. Also contains tables 
giving dimensions. 9 by 12 in:.; pp. 12. 


Mine Fans. 

Jerrrey Mrc. Co., Columbus, O.—Catalogue 
No. 26 illustrates and fully describes the con- 
struction and operation of centrifugal fans for 
mine ventilation. 6 by 9 in.; pp. 24. Also cata 
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logue No. 31 A treating of crushing and pulver- 
izing machinery. Illustrated. 6 by 9 in.; pp. 80. 
Bulletin No. 14 is devoted to an illustrated de- 
scription of coal cutters for room and pillar min- 
ing. 8 by 10 in.; pp. 12. 


Motors. 
Crocker-Wueeter Co., Ampere, N. J.—Bulle- 
tin No. 105 illustrates and describes polyphase 
induction motors. 7% by 9% in.; pp. 12. 


Oil Filters. 

Syracuse Gauce Mrc. Co., Syracuse—Bulle- 
tin No. 1 illustrates and describes oil filters and 
continucus oiling systems, together with tables 
giving dimensions, capacities and prices. 8 by 11 
in.; pp. 28. 


Pumps. 

Goutps Mrc. Co.. Seneca Falls, N. Y.—Fold- 
er containing an illustrated description of lift 
and force pumps for hand and windwill power. 
Also contains tables giving sizes, capacities and 
prices. 4% by 7% in.; pp. 6. 


Punches and Shears. 

Crevetanp Puncn & Swear Works, Cleve- 
land—Catalogue illustrates and describes 
punching and shearing machinery, together with 
tables giving capacities. 12 by 9 in.; pp. 66. 


Reinforced Concrete Construction. 

Expanpep Metat ANp Corrucatep Bar Co., 
Frisco Bldg., St. Louis—The June issue of “De- 
signing Methods” gives a detailed design of a 
typical building and also a complete analysis of 
the strength of rectangular and ‘‘T”’ shaped 
beams. 534 by 8% in.; pp. 36, 


Scales. 

Burrato Scare Co., Buffalo, N. Y.—Feolder il- 
lustrating and describing suspension crane, plat- 
form, wheelbarrow, dormant, miners’ and trans- 
portation, and track scales, together with prices. 
3% by 6% in.; pp. 12. 

Skylights. 

Canton Art Mertat Co., Canton, O.—Cata- 
logue illustrating and describing skylights and 
ventilators for all purposes. Also contains views 
of buildings equipped with their skylights and 
ventilaters. 9 by 6 in.; pp. 24. 


Steam Traps. 

Ricuarp J. Firnn, West Roxbury, Mass.— 
Bulletin illustrating and describing the operation 
of the Flinn steam trap. Also gives a table 
showing the capacity in pounds per hour. 6% 
by 9 in.; pp. 4. 


Superheaters. 

Herne Sarety Borter Co., 421 Olive St., St. 
Louis—“Superheater Logic” is the title of a 
pamphlet giving very briefly some of the con- 
siderations covering superheater design and also 
a description of the Heine superheater, which 
supplemented by the illustrations gives a 
clear understanding of the apparatus. 6 by 9 
in.; pp. 12. “Boiler Logic” is intended to indi- 
cate to boiler users, engineers, and others, their 
position in the boiler field. Also contains as 
complete a description as can be briefly done. 
6 by 9 in.; pp. 24. 


Thermometers. 
Bristot Co., Waterbury, Conn.—Bulletin No. 
92 ilustrates and describes recording thermome- 
ters for temperatures between 40 and 500 deg. 
Fahrenheit. 8 by 10 in.; pp. 16. 


Vacuum Valves. 

Stmonps Heatinc & Spectatty Co., Detroit— 
Booklet containing a brief illustrated description 
of automatic vacuum valves as employed in 
steam heating systems. 3% by 5% in. 


Water Wheels. 

Petton Water Wueet Co., 2225 Harrison 
St., San Francisco—Bulletin No. 4 contains ta- 
bles of the power of water under pressure, im- 
pulse wheel tables and water consumption in 
both miners inches and cubic feet per minute; a 
table of riveted hydraulic pipe showing safe 
heads for various sizes of double riveted sheet 
steel water pipe; table of approximate friction 
losses in water pipes discharging various quanti- 
ties of water. The bulletin contains much inter- 
esting hydraulic information pertaining to im- 
pulse water wheels and will be found a ready 
reference to parties interested in this subject. 
Tilustrated. 6 by 9 in.; pp. 20. 

Wind Mills. 

Firnt & Mre. Co., Kendalville, Ind. 
—Catalogue No. 57 illustrates and describes 
Star Windmills. Tanks and hand pumps are alco 
treated. 6 by S in.; pp. 46. 
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CLASSIFIED ADVERTISING SECTION 


Rate, three cents a word per month. Minimum charge $1.00 
electrotypes or illustrations; no display type. 


of the month preceding date of issue. 


Box numbers may be used and we will forward all replies. 
information about any advertiser using a box number. 


er month. No 
Cash with order. Forms close 20th 
We will not give 
Correspondents answering 


advertisements may specify that their replies shall not be forwarded to certain 


persons or firms—thus avoiding possible embarrassment. 


Original letters of 


reference, etc., should not be sent to unknown correspondents; copies will serve 


the same purpose. 


SITUATIONS WANTED 


BOOKS 


INDUSTRIAL ENGINEER (44) with new and 
very advanced ideas as to the management of in- 
dustrial operations, acquired during a long and 
varied experience in the design of manufacturing 
plants, desires connection with progressive manu- 
facturer who is open to the suggestions which are 
to be derived from the application of the analytical, 
logical, graphical and constructive methods of the 
engineer to the solution of problems in the im- 
provement of methods, records and management. 
Correspondence is especially invited from those 
who have suffered from the limitations of “‘public 
accountants.” Address Box 123, care of E 
ENGINEERING MAGAZINE, 140 Nassau St., 
New York, N. Y. 1-8 


CORNELL GRADUATE Mechanical Engineering 
course; has strong endorsements, including Faculty 
of Adelphi Academy, Brooklyn, where he attended 
for twelve years. Young man of powerful consti- 
tution—seeks suitable employment. Address Box 
124, care of THE ENGINEERING M ieee 
140 Nassau St., New York. 1-8 


PHILADELPHIA TERRITORY. Would take 
sales agency or sell on commission anything re- 
quiring mechanical knowledge and experience. Am 
a successful salesman, 30 years old, several years 
with present concern and leave them voluntarily. 
Prefer a proposition that will develop a perma- 
nent business. This is a good opportunity for a 
new line or new territory or to raise the reputa- 
tion of a standard line. Address Box 125, care of 
THE ENGINEERING MAGAZINE, 140 Nassau 
St., New York. 1-8 


MECHANICAL ENGINEER, well acquainted in 
New England, is opening a sales office in Boston 
for power plant apparatus, and can 
tional lines. Correspondence invited. Addre 
Box 126, care of THE ENGINEERING MAGA. 
ZINE, 140 Nassau St., New York. 


MECHANICAL-INDUSTRIAL Engineer. 
Institute. Experience in construction work and in 
the mechanical features of large factory operation, 
cost reduction and the work of by-product utiliza- 
tion. References of highest class. Box 127, care 
ot THE ENGINEERING MAGAZINE, 140 — 
ecu St.. New York. 1-8 


THE FACTORY MANAGER tells how to elimi- 
nate dead expense; unnecessary fixed charges; 
friction and delays; useless men, methods and rec. 
ords ; unnecessary time and material; inte rruptions, 
waits,” and guess-work; too many handlings of 
work, etc., and how to arrive at exact cost of wor 
done. Send for circular. THE ENGINEERING 
MAGAZINE, 140-142 Nassau St., New York. 


EVERY PRACTICAL ENGINEER should com- 
pile his own note book. Subscribe for Webber's 
tables, printed on 4x7” sheets, for insert binders. 
Every engineering subject, 25 cts. per sheet, print- 
ed on both sides. Write for information: to 
WILLIAM O. WEBBER, Consulting Engineer, 
482 Exchange Building, Boston, Mass. 12-8 


THE ENGINEERING INDEX ANNUAL for 
1907 embraces all branches of engineering, and 
clearly indexes alphabetically by subject about 
9,000 important articles of permanent value which 
appeared during 1907 in about 250 engineering 
journals, transactions and proceedings. Complete 
in itself for the period covered. We undertake to 
supply the full text of every article indexed, in 
the original language, with all accompany- 
ing illustrations. 450 pages, 9% by 7 inches, cloth 
binding, $2.00 venus Sent’ on approval. THE 
ENGINEERING MAGAZINE, 140-142 Nassau St., 
New York. 


PROFIT-MAKING IN SHOP AND FACTORY 
MANAGEMENT by Charles U. Carpenter, Presi- 
dent Herring-Hall-Marvin Safe Co. Profit-making 
management is a concise expression of the methods 
which Mr, Carpenter has developed and — he 
constantly uses in his own practice. They have 
been tried and perfected under the stress of daily 
operation in the course of his experience as a 
supervisor, manager, head of the labor department, 
and president, of various large manufacturing 
plants, notably the National Cash Register Com- 
pany and the Herring-Hall-Marvin Safe Company, 
of which latter concern he is now chief executive. 
146 pages, 6 .! 8% inches, cloth binding, $2.00 
prepaid. ‘THE E =NGINEERING MAGAZINE, 140- 
142 Nassau St., New York, 
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Glue Cookers. 


HE accompanying cut shows a Io- 
gallon glue cooker shipped to the 

J. B. Lyon Company, Albany, N. Y., by 
the Westinghouse Electric & Mfg. Com- 
pany. The Westinghouse Company 
builds a line of these cookers ranging 
from 5 to 25 gallons in capacity, and 
they are used by the manufacturers of 
printing press rollers, by bookbinders 


and large cabinet wood shops where it 
is necessary to melt and keep in werking 
condition large quantities of glue or oth- 
er compositions for replenishing the 
smaller glue pots used on the bench. 
These glue cookers are arranged with 
two heats, a high heat for melting down 
raw stock, and a low heat for holding 
the stock at a working consistency. 


A New Drafting Instrument. 


HE Emmert Mfg. Co., of Waynes- 
boro, Pa., have undertaken the 
manufacture and sale of the Noyes ver- 
tical T-square, a drafting instrument of 
considerable novelty. This instrument 
comprises a vertically arranged T- 
square, guided at the top of the drawing 
board and having a protractor with 
scales sliding vertically thereon. The 
head of the T-square is provided with 
a set of four rollers guided upon a 
straight steel track which is fastened to 
the top of the drawing board. One pair 
of these rollers is bevelled, and runs on 
ball bearings so arranged that the weight 
of the head holds it upon the track with 
absolutely no lost motion, making possi- 
ble a very free and sensitive movement. 
The head also carries a spring balanced 
drum to which is attached a cord which 
connects with the vertically sliding pro- 
tractor and acts to hold the latter to the 
blade. The protractor is also guided 
upon the blade by rollers, giving it a 
very sensitive vertical movement. It is 
thus evident that the instrument always 
moves in horizontal and vertical parallel 
lines. 

Pivoted to the sliding protractor is a 
forked arm to which interchangeable 
scales are attached. This arm is pro- 
vided with a worm which engages 
notches cut in the rim of the protractor 
and which can be quickly pressed out of 
engagement therewith. These notches 
are spaced three degrees apart, thereby 
making possible an instantaneous setting 
of the instrument to any multiple of 
three degrees, which includes all the 
most commonly used angles: 0, 15, 30, 
45, 60, 75 and 90. The 3-degree angle is 
exceedingly handy as it is the usual 
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draft given to patterns, is suitable for 
the conventional angle used for show- 
ing screw threads and various other 
cases. To obtain fine adjustment, the 
neck of the worm is graduated with 12 
divisions so that one division represents 
14 of a degree. One half of this, or % 
degree, can be easily read, which is as 
fine as is ever necessary for drawing. 
Interchangeable scales are provided, fur- 
nished with any desired graduations. 


In addition to the obvious advantages 
of the instrument for the horizontal 
board, it is practically indispensable for 
the vertical. It combines T-square, pro- 
tractor, scales and triangle into one self- 
contained whole, depending from the 
top of the board. It eliminates the use 
of the parallel rule, with its inaccuracies 
and troubles, and its speed and accuracy 
in making projections alone will pay for 
its installation. A further extension of 
its use is in the making of large draw- 
ings. With this outfit it is possible to 
make full size drawings of quite a large 
machine with the same ease, accuracy 
and speed as on a 24 x 36 board. 

The advantages of this outfit will be 
readily apparent to every designer. Full 
size assembled drawings, with every part 
standing up in its natural and normal 
life size position, furnish almost the 
same advantage as a model. With such 
a layout the location of operating mech- 
anism and handles can be tried, and 
their convenience and accessibility can 
be determined and a more accurate scale 
layout is always possible when full sized 
scale is used. 


The Luckett Stoker 


NGINEERS and steam consumers 
should be interested in the demon- 
stration of the capabilities of the Luck- 
ett Stoker, in operation in its daily rou- 
tine at the boiler and machine works of 
FE. J. Codd Company, Baltimore, Md, 
Since its operation one would judge by 
the appearance of its smokeless stack 
that the works were shut down. The 
plant is running and besides having a 
smokeless stack there is a saving in the 
consumption of coal. 

This stoker as shown in the cut is 
very simple in construction and its oper- 
ation can be readily understood by any- 
one. In the furnace there are two 
magazines so placed that each one will 
take care of half the width of the fur- 
nace. On the sides of these magazines 
are the grates which incline down to- 
ward the center and sides of the fur- 
nace. At the front end of each maga- 
zine is a hopper to which the coal is 
fed, either by the fireman or by chutes 
leading from the bottom of coal-bins 
overhead. After the coal is conveyed 
to the hoppers it is conveyed into the 
furnace by what are termed conveyors, 
the number depending on the depth of 
furnace. These conveyors oscillate 
about a shaft and work alternately, that 
is, while one is moving up the other is 
moving down. By this action the coal 
drops or fills in front of the conveyors, 
the first one pushes it back under the 
dead plates, and as it reaches its extreme 
forward position, the second conveyor 
has reached its extreme lower position 
and takes the coal that has been con- 
veyed forward by the first conveyor and 
pushes it up the inclining bottom, 
known as uptakes, which is then partly 
thrown over the top of same to be con- 
veyed by the third conveyor and partly 
pushed to the fire surface. This process 
is repeated by the succeeding conveyors. 
The conveyors are set so that each suc- 
ceeding one will take a certain propor- 
tion of the coal conveyed to it, leaving 
the remainder to be pushed to the fire 
surface. This proportion is constant, no 
matter how fast or how slow the coal is 
fed. The portion of the coal in the course 
of being pushed to the fire surface is 
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gradually heated and ignited and there- 
py formed into coke. The process being 
continuous, heaps up the formed coke 
above the magazine which, partly 
through gravity and partly through the 
action of the conveyors, falls to the in- 
clining grates on the sides and is gradu- 
ally worked to the center and sides of 
the furnace. The continuous oscillating 
motion of the conveyors, gives a breath- 
ing motion to the fire bed, keeping it 
open and free for the circulation of air 
and doing away with the slice bar. In 


the center and sides of the furnace, the 
grates are made to shake at will of fire- 
man. The conveyors of each magazine 
are operated by arms and rods connect- 
ed to two eccentrics attached to shaft in 
front of boiler, known as stoker shaft. 
This shaft is driven by an engine placed 
at right angles to it, at the side of the 
boiler, connected through a_ reducing 
worm and spur gears. 

It will be seen that the principle of 
feeding the coal continuously into the 
furnace below and the lifting effect of 


the conveyors, does away with the open- 
ing of the furnace doors for firing and 
slicing of fires. This saves the boiler 
and furnace from the objectionable in- 
rush of cold air, and therefore elimi- 
nates smoke and destructive gases and 
maintains a uniform condition in the 
furnace and boiler. It is simple in con- 
struction; works automatically; saves 
fuel; is smokeless; no forced draught 
necessary; and there is no opening of 
furnace doors, which saves the boiler 
from sudden shocks of inrushing cold 


air, causing contraction and expansion, 
resulting in ruptures, etc. Should any- 
thing happen to the stoker, which is not 
very likely, the boiler can be fired by 
hand. 


Hy-Rib Sheathing. 
HIS is one of the “Kahn System” 
products placed on the market by 
the Trussed Concrete Steel Co. of De- 
troit. It consists of a series of high ribs 


13/16 inch high 3% inches apart rigidly 
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connected hy rib lath. The ribs and the 
lath are manufactured complete from a 
single sheet of open hearth steel. The 
ribs give great strength and rigidity to 
the sheathing, make it self-centering for 
floors and roof, and entirely do away 
with studs in wall and partition con- 
struction. The Rib-Lath furnish a per- 
fect surface for plastering; at the same 
time, it accurately locates the ribs and 
holds them rigidly in place. One of the 
uses of Hy-Rib sheathing is in connec- 
tion with roof and light floor construc- 
tion. When so used, the sheathing sup- 
plies, itself, the centering for the slab, 
reinforcement for the concrete, and a 
perfect surface for plastering under- 
neath. 


Lay 


The construction is very simple. 
Hy-Rib sheathing over the supports and 


pour in the concrete above. The con- 
crete flows through the sheet only 
enough to supply a perfect key and 
there is no leakage. The plastering is 
applied directly to the under surface. 
For long span and heavy warehouse 
floors, Hy-Rib is also used without cen- 
tering and is then curved into the form 
of an arch. For wall and partition work, 
Hy-Rib sheathing combines in a single 
sheet the ordinary lath and separate 
stud construction. It entirely does away 
with the use of studs. Simply set up the 
sheets, plaster both sides, and the wall is 
complete. It saves in the labor of wiring 
many sheets of lath to separate studs, 
besides being cheaper in first cost. 
Hy-Rib sheathing is especially suit- 
able for walls of foundries, car barns 
and industrial plants. It furnishes an 
indestructible fireproof construction in 
place of the short-lived corrugated 
sheathing and inflammable wooden con- 
struction. It is ideal for sidings of 


stucco houses and for constructing farm 
buildings, for partitions in office build- 
ings, public buildings and hotels. For 
furring either the outside or inside of 
walls, the Hy-Rib is fastened against 
the wall with the lath side outward, thus 
furnishing a 3% inch air space back of 
the lath, and no studs whatever are 
necessary. Similarly in suspended ceil- 
ings, Hy-Rib sheathing does away with 
the use of numbers of small channels 
and T’s, commonly used as ribs, give the 
requisite stiffness. 

Hy-Rib sheathing is manufactured in 
four thicknesses of metal represented by 
U. S. standard gauges Nos. 30, 28, 26 
and 24. It is furnished in sheets 10% 
inches wide measured from center to 
center of outside ribs and is 6, 8 and 10 
feet long. The sheathing is manufac- 
tured with a full size rib on either side, 
thus providing a perfect interlocking 
point when two sheets are spliced to- 
gether. 


The Electric Fault Finder. 


NEW and useful instrument has 
just been brought out by The 
Electric Controller & Mfg. Co. of Cleve- 
land, Ohio, for detecting and locating 
grounds, short circuits, open circuits, 
leaks and other faults in armature coils, 
field coils, control circuits, switchboard 
wiring or any other electrical circuit. 
Its name, the Electric Fault Finder, 
truly describes its use, since it not only 
indicates trouble, which is all that a 
magneto will do, but finds or locates the 
trouble. With the Electric Fault Finder, 
for instance, in a motor armature, a 
faulty coil can be absolutely located and 
the nature of the trouble definitély told. 
If a field coil is damaged, the layer in 
which the fault lies can be absolutely 
determined. If there is trouble in a 
bunch of control wires, in a multiple 
unit, train control, or other magnetic 
switch control, the faulty wire or pair 
of wires can be promptly located and 
the nature of the fault quickly found. 
As will be seen from the accompany- 
ing views, the instrument consists of a 
small box provided with a strap so that 
it can be slung over the shoulder when 


‘ 
KN J 4 ~ 


IMPROVED MACHINERY. 31 


testing motors in place, such as under a 
car or on an electric overhead traveling 
crane. From this small box leads go to 
a telephone receiver fitted with a head 
piece so as to leave both hands free for 
testing. For working in very noisy 


places, such as bridge and boiler shops, 
or some parts of steel mills, the head 
piece may be fitted with two receivers, 
one for each ear, which will shut out all 
sound save that received from the in- 
strument. This arrangement not only 


The Electric Fault Finder is small, 
portable and requires no outside current 
to operate. It requires only one man to 
operate under any conditions, so there is 
no excuse for the tester desiring a 
helper. 


The Electric Controller & Mfg. Co. 
have prepared a neat little booklet de- 
scribing the Electric Fault Finder and 
giving instructions in its use, which will 
be sent to interested persons upon re- 
quest. 


allows perfect testing to be done in 
noisy places, but enables partially deaf 
persons to use the instrument. In one 
case, by adjusting the rheostat to give a 
very loud sound (more than the normal 
ear could stand) and using two receiv- 
ers, a very deaf man did very accurate 
work with this instrument. From the 
box, leads of convenient length go also 
to two test terminals, 


New Band Rip Saw. 
HE machine illustrated herewith is 
claimed to embody every modern 
improvement in band saw construction 
and to stand the wear and tear of con- 
tinuous service. It is especially built 
for car shop work and is used in the 
leading car shops of America. It rips 
24 inches wide and takes 12 inches un- 
der the guide. 
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the feed rolls are powerfully driven 
and placed close together, enabling short 
stock to be fed successfully. The saw 
guides have sectional hardwood blocks 
arranged to permit of taking up the 
slightest wear. The machine is built 
along the same lines as the Fay & Egan 
No. 1 machine, but in addition to the 
features of the older tool it has other 


improvements designed to give it a 
maximum of efficiency. 

The straining of the blade is accom- 
plished by a knife-edge balance and the 
claim is made that the lightest blades 
may be run at the highest speed without 
danger to saw or operator. The saving 
in time and kerf is said to be very large. 
The machine is known as No, 180. The 
maker is the J. A. Fay & Egan Co., 212- 
232 W. Front St., Cincinnati, Ohio. 


Personal. 

—John Wilkes, manager of the Meck- 
lenburg Iron Works, Charlotte, N. C., died 
recently. 

—Charles W. Barnaby, a mechanical en- 
gineer of wide practical experience in the 
East, middle West and abroad, has opened 
a consulting engineer's office at 309 Broad- 
way, New York. 

—J. B. Kane, who has had several years’ 
experience in the factory of The American 
Steam Gauge & Valve Mfg. Co., Boston, 
has been promoted to the position of sales- 
man and will make his headquarters at 
their New York branch. 


Industrial Notes. 


—Merritt & Co. announce the removal of 
their general offices from Philadelphia to 
Front and Arch streets, Camden, N. J. 

—Hanna Engineering Works, 820 Elston 
avenue, Chicago, announce that they have 
recently added the entire riveting business 
of Quincy, Manchester, Sargent Co., Plain- 
field, N. J., to their line. 

—The National Metal Moulding Co. has 
decided to enlarge its factory at Economy, 
Pa. Contract for the structural steel work 
has been awarded to Wm. B. Scaife & 
Sons Co., Pittsburg. 

—William B. Scaife & Sons, Pittsburgh, 
have received contract for the new steel 
frame buildings required for the exten- 
sion to the plant of the Driggs-Seabury 
Ordnance Corporation at Sharon, Pa. 

—Gas Machinery Co., Citizens’ Building 
Cleveland, announce that Wile producers 
formerly furnished by the Wile Power Co, 
will hereafter be exclusively manufactured 
and sold by them. J. I. Wile will be sales 
manager of the Wile Producer Depart- 
ment, 

—Barrett Manufacturing Co., New York, 
have issued a well-printed pamphlet telling 
what their dust layer, known as “Tarvia,” 
will and will not do. It also contains il- 
lustrations of quite a number of macad- 
amized roads which have been made dust- 
less by the application of Tarvia. 

—The Cement Securities Co., Denver, 
have appointed F. L. Smidth & Co., 4! 
Cortlandt St., New York, their consulting 
engineers. The Securities Co. controls 
Portland cement plants operating at Port- 
land, Colorado, and Devils Slide, Utah, and 
under construction at Three Forks, Mon- 
tana, and El Paso, Texas. 

—Another indication of the increasing 
business revival is to be found in the con- 
tract that has just been awarded by Harry 
E. Danner to Frank B. Gilbreth, general 
contractor, New York, for a cotton mill 
which is to be erected at Paterson, N. J. 
at a cost of $100,000. Construction is to 
begin immediately. 

—H. W. Caldwell & Son Co., Chicago, 
have issued a booklet entitled “Something 
Better” in which they illustrate and de- 
scribe machinery furnished Hecker-Jones- 
Jewell Mill, New York City. The pamphlet 
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NEWS SUPPLEMENT. 


is a little out of the ordinary in respect to 
reading matter and method of presenting 
the sub,cct. 

—The Mesta Machine Co., Pittsburg, has 
opened an office in Chicago at No. 844 
Commercial National Bank Building, from 
which point the company’s business in roll- 
ing mill machinery, gas and steam en- 
gines, condensers and machine molded 
gears, steel castings, ete. will be taken 
care of by Lane Johnson. 

—The Pittsburgh Emery Wheel Co., 
Park Building, Pittsburgh, advise that 
they have been successful in bringing some 
vitrified emery wheels through on an or- 
der in perfect condition with 26-inch width 
of face. This is the second order of this 
kind that they have brought through suc- 
cessfully. 

—In printing last month the very excel- 
lent paper on “The Correct Way to Apply 
Detachable Chain” due credit to the author 
of it was unfortunately omitted. This most 
excellent expositicn of the reasons for 
running detachable chain in specified ways 
was prepared by Mr. S. B. Peck, vice-presi- 
dent of the Link-Belt Company, Chicago, 
Ill, who also furnished the lucid drawings 
which accompanied the explanations. 

—The Progress Reporter for July, pub- 
lished by Niles-Bement-Pond Co., 111 
Broadway, New York, contains numerous 
articles illustrating and describing a num- 
ber of different machines manufactured by 
them; such as their combined slotting, bor- 
ing, drilling and milling machine, 16-25- 
foot heavy pattern extension boring mill, 
48-inch Niles steel-tired car-wheel lathe, 
90-inch tire mill, 60-inch forge lathe, ete. 

—Northwestern Expanded Metal Co., 
Old Colony Building, Chicago, have issued 
a booklet entitled “Expanded Metal Infor- 
mation,” containing many valuable hints 
on specifications for reinforced concrete 
structures. They also have in course of 
preparation a series of pocket size book- 
lets on kindred subjects and they will be 
glad to send them on application to all in- 
terested parties. 

—The Trustees of the University of II- 
linois have recently let the contract for a 
new building for its College of Engineer- 
ing, to be occupied wholly by the Depart- 
ment of Physics. The structure is to be 


‘built by B. Jobst & Sons, of Peoria, Ill, 
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and is to cost, with its equipment, $250,000. 
It is to be erected just east of the present 
Engineering Building, and is to be known 
as the Physics Building. 

—Turner Construction Co. 11 Broad- 
way, New York, have been awarded the 
contracts for constructing the reinforced 
concrete floor in the car barn of the Third 
Avenue R. R. Co., at Sixty-fifth street and 
Third avenue, New York, and for the erec- 
tion of approximately 1,000 feet of rein- 
forced concrete fence on Sixth avenue, be- 
tween Atlantic avenue and Pacific street, 
Brooklyn, for the Long Island R. R. 

—The increasing trade of The S. Ober- 
mayer Co., in and around Erie, Pa., has 
made it necessary for them to open a 
branch warchouse in that city. W. L. 
Scott is in charge, and a full line of foun- 
dry facings, core compounds, plumbago 
and blackings will be carried for the pres- 
ent; and just as soon as conditions war- 
rant their doing so a complete line of other 
foundry facings and foundry supplies man- 
ufactured by them will be carried in stock. 

—A new seamless trolley pole is being 
put on the market by the R. D. Nuttall 
Co., Pittsburg. It is made of cold drawn 
seamless tubing of the highest grade to be 
obtained. Great strength is insured by a 
reinforcement at the bottom and a gradual 
taper at the top. The reinforcement is 
16% inches long and made of the same 
material as the pole proper. It is inserted 
cold and with such care as to fit that it 
practically becomes a part of the pole. The 
taper begins three feet from the top and 
reduces the diameter from 1% inches at 
this point to one inch at the end. This 
gives to the pole greater strength and 
rigidity than is possible with any other de- 
sign. The pole is made in all lengths up 
to 18 feet and combines rigidity with light 
weight. The average weight of the 12-foot 
poles is 22 pounds. 

—The Youngstown Sheet & Tube Co., 
Youngstown, O., have contracted with Wm. 
B. Scaife & Sons Co., Pittsburgh, for an 
addition to their present 15,000-H.P. water 
softening and purifying system to provide 
for the 8,o00-H.P. boilers which are being 
added for the operation of their new blast 
furnaces. The present water softening 
and purifying system is of the We-Fu-Go 
intermittent type, and consists of four 
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large treating and settling tanks and four 
mechanical gtavity filters. When the ad- 
ditional apparatus is installed the system 
will consist of six large treating and set- 
tling tanks and seven mechanical gravity 
filters, and the total capacity will provide 
for 23,000-H.P. boilers, or 92,000 gallons 
of water per hour. Some recent contracts 
taken by this company are the following: 
Tennessee Coal, Iron & R. R. Co., 35,000 
H.P.; Shenango Furnace Co., 8,000 H.P.; 
American Steel & Wire Co., 25,000 H.P.; 
Woodward Iron Co., 10,800 H.P. 

—The August number of the General 
Electric Review, published by the General 
Electric Co., Schenectady, N. Y., contains 
the following articles: Alternating Current 
Underground Distribution, Part I, S. D. 
Sprong; Split Pole Converters, J. E. 
Woodbridge; Notes on the Desirability of 
Standard Specifications for Hard Drawn 
Copper Wire, W. H. Bassett and J. A. 
Capp; A Modern System of Street Light- 
ing, C. A. B. Halvorson; The Relations 
Between Commercial and Electrical En- 
gineers, Charles B. Burleigh; Motor Drive 
in a Soap Factory, C. W. Larson; Mine 
Haulage, C. W. Larson; Gem High Candle 
Power Units in the New White Factory, 
F. W. Willcox; Some Fuel Problems, H. 
M. Wilson; Heavy Traction Gearing, John 
Liston; Our Competitors in the Foreign 
Field, M. A. Oudin; New Alternating and 
Direct Current Ceiling Fan Motors, H. S. 
Baldwin; Color and Light, Louis Fried- 
mann, and Notes. 

—The DuBois Iron Works, DuBois, Pa., 
have been awarded the street lighting con- 
tract for the town of DuBois. The system 
will require 125 arc lights with provision 
for 25 additional arcs as required. The 
system will be operated entirely by gas 
engines of the twin tandem cylinder type, 
belted to General Electric Company’s gen- 
erators of the AC type. Other sales re- 
ported by them consist of two 80-H.P. tan- 
dem engines with direct connected genera- 
tors to the Allegheny Trust Co. Alle- 
gheny; one 50-H.P. complete producer gas 
plant to the Philadelphia Gear Works, Inc., 
Philadelphia, for general service; one 175- 
H.P. tandem cylinder engine operating on 
natural gas to the Van Tassel Tannery, 
DuBois, Pa.; one 60-H.P. tandem cylinder 


engine direct connected to generator to the 
Hibner-Hoover Hardware Co., DuBois, 
Pa.; one 50-H.P. general service engine to 
the South Cleveland Lumber Co., Cleve- 
land; one 50-H.P. engine to the Tarentum 
Glass Co., Tarentum, Pa.; one 50-H.P. en- 
gine to the Taylor Crush Stone Co., Falls 
Creek, Pa.; one’ 32-H.P. plant to the Du- 
Bois Laundry Co., DuBois, Pa. 

—The Compania de Transvias Luz y 
Fuerza de Guadalajara, S. A., which com- 
pany is the result of the combination of 
the two former electrical companies of 
that city, and operates not only the entire 
lighting system, but also the railway sys- 
tem of Guadalajara, have en route to Mex- 
ico a large order for additional electrical 
machinery which was bought from G. & 
O. Braniff & Company, of Mexico City. 
In order to meet the increasing demand 
for electrical power in Guadalajara, this 
company finding that their power generat- 
ing stations at La Junta and Juanacatlan 
were insufficient, found it necessary to 
purchase a 750 K. V. A., modern, West- 
inghouse, three-phase, belted type gen- 
erator, which will be installed at Juanacat- 
lan. This new generator is but one of the 
four which will be installed as needed. 
The latter station was one of the first elec- 
tric power plants in the country; the orig- 
inal installation consisting of single-phase 
machines, which were added to from time 
to time by other machines of the same 
type, as growth necessitated. A more 
modern method of transmitting electrical 
energy is by means of three-phase cur- 
rent, on account of the saving of amount 
of copper required in the transmission line 
and is now almost universally in use. By 
this change a greater amount of electrical 
energy is obtained from the same amount 
of water power by the adoption of this 
more modern type of machine, even by the 
use of the present water wheels, which will 
be retained in service. The Westinghouse 
Electric & Mfg. Co., Pittsburg, are sup- 
plying the new electrical machinery. This 
extension was necessitated not only by the 
operating of electrical railways in Guada- 
lajara, which now have been in service for 
the last several months, but also by the 
additional power required from their pres- 
ent and new subscribers. 


NEW CATALOGUES AND TRADE PUBLICATIONS 


Note.—The display advertisements of the firms mentioned under each heading can be found 
readily by reference to the Alphabetical Index. See page 11. 


Ball Bearings. 

Hess-Bricut Mrc. Co., St. and Fair- 
mount Ave., Philadelphia—-Catalogue devoted 
to an iilustrated description of ball bearings. 
6 by 9 in.; pp. 34. 


Blowers. 

American Brower Co., Detroit—Well-printed 
catalogue illustrating and describing blowers as 
installed in power houses, car barns, round- 
houses, railroad shops, etc. 7 by 9 in.; pp. 50. 


Coal Handling Machinery. 

Cc. W. Hunt Co., West New Brighton, N. Y. 
—Pamphlet No. 081 illustrates and describes 
coal handling machinery, conveyors, industrial 
railways, etc. 314 by 6 in.; pp. 48. 


Coal Handling Machinery. 

Jerrrey Mre. Co., Columbus, O.—Bulletin 
No. 25 illustrates and describes a number of 
recent installations for handling coal and coke. 
6 by 9 in.; pp. 12. Bulletin No. 16 is devoted 
to an illustrated description of electric rotary 
drills for drilling coal, slate, shale, rock salt, 
etc. 8 by 10 in.; pp. 10. Bulletin No, 15 treats 
of crab locomotives for gathering mine cars 
from the working face. 8 by 10 in.; pp. 16. 


Concrete Piles. 

Home Co., 34 W. 26th St., New York—Cir- 
cular containing a brief illustrated description 
of corrugated concrete piles for foundations for 
buildings, bridges, chimneys, docks, bulkheads, 
etc. 6 by 9 in.; pp. 4. 


Cranes, 

NorTHERN ENGINEERING Works, Detroit— 
Booklet No. 24, pocket size, illustrating in con- 
densed form, by means of about forty cuts, 
many of their designs of electric traveling 
cranes, hand power cranes, etc. Also electric 
hoists. 4% by 3% in.; pp 82. 

Cyanide Plants. 

Cotukapo Iron Works Co., Denver—Cata- 
logue No. 10-B contains a brief illustrated de- 
scription of the cyanide process and the machin- 
ery and equipment used. Fully indexed. 6 by 9 
in.; pp. 112. 

Drills, 

CLEVELAND Pneumatic Toot Co., Cleveland— 
Bulletin No. 40 illustrating and describing air 
hammer drills. 6 by 9 in.; pp. 12. 

Dumping Grates. 

Wasusurn & GRANGER, 120 Liberty St., New 
York—Booklet setting forth briefly, by illustra- 
tion and description, the advantages claimed for 
the Dean dumping grate. 534 by 3% in.; pp. 24. 

Economizers. 

B..F. Sturtevant Co., Hyde Park, Mass.— 
“The Symbol of Durability” is the title of bul- 
letin No. 102 illustrating and describing the 
metal-to-metal joints of the Sturtevant econo- 
mizer. 8% by 6 in.; pp. 8. 
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Electrical Equipment. 

Fort Wayne Exvectric Works, Fort Wayne, 
Ind.—Bulletins No. 1107 and 1108 illustrate and 
describe single-phase switchboard panels and 
multiphase revolving-field belted generators. 8 
by 103% in.; pp. 12. 

Electrical Equipment. 

Generat Exectric Co., Schenectady, N. Y.— 
Bulletins Nos. 4596, 4597, 4600, 4601, 4602, 
1603 and 4609 illustrate and describe respectively 
enclosing globes for arc lamps; astatiec switch- 
beard instruments; controllers for power and 
mining service; automatic voltage regulators for 
alternating and direct current generators; en- 
closed arc lamps for mills and factories; and 
lamp testing watt indicator. 8 by 10% in. 

Enameling Furnaces. 

Rockwett Furnace Co., 26 Cortlandt St., 
New York—Bulletin descriptive of an enameling 
furnace built without a muffle and using oil or 
gas as fuel. Illustrated. 9 by 12 in.; pp. 4. 


Feed Water Purifiers. 

F. E. Keyes & Son, 22 Broad St., New York 
—Circular illustrating and describing feed water 
purifiers. This device is installed between the 
heater and the boiler where it separates and re- 
moves the scale-forming material and sediment 
from the water. 3% by 8 in.; pp. 4. 

Gas Engines. 

Otney & Warrin, 64 Centre St., New York 
—Booklet illustrating and describing gas and 
gascline engines, together with tables of sizes 
of horizontal engines. 344 by 6% in.; pp. 6. 

Root & VANDERVooRsT ENGINEER(NG Co., East 
Moline, Ill.—Catalogue No. 7 is devoted to an 
illustrated description of gas, gasoline, naph- 
tha, distillate and alcohol engines, together with 
tables giving dimensions, weights, etc. 7 by 10 
in.; pp. 56. 

Avucust Mis1z, 128-138 Mott St., New York 
—Catalogue A 46 illustrates and describes sta- 
tionary and marine gas and oil engines operated 
by kercesene, alcohol, fuel oil, distillate and 
crude oil from 1 to 120 horsepower, together 
with tables giving dimensions. 9 by 6 in.; pp. 
42, 

Du Bors Ixon Works, Du Bois, Pa.—Cata- 
logue containing an illustrated description of 
horizontal gas engines designed to operate on 
natural gas, illuminating gas and gasoline. This 
catalogue treats of sizes up to 50 horsepower. 
Larger sizes are described in another catalogue. 
6 by 9 in.; pp 24. Bulletin G-No. 8 is devoted 
to gasoline engines of the stationary and porta- 
ble types. Illustrated. 6 by 9 in.; pp. 8. 

Gauges. 

American Sream Gauce & Vatve Co., 
2)8-220 Camden St., Boston—Catalogue, includ- 
ing prices, illustrating and describing gauges, in- 
dicators and other appliances for governing, 
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indicating, measuring, recording, and controlling 


steam, water, air, gas, oil, ammonia, and all 
other pressures. 6 by 9 in.; pp. 128. 
Graphite. 

Josrrm Dixon Cruciste Co., Jersey City— 


Booklet, printed in two colors, treating of Ticon- 
deroga flake graphite. Each page deals with some 
particular phase of the graphite subject, and at 
the bottom of the page is given a testimonial 
bearing whenever possible on the particular phase 
treated on that page. Much interesting and valu- 
able information is given. 3% by 6% in.; pp. 12. 


Industrial Railways. 

Ernst Wrener Co., 66 Broad St., New York 
—Folder illustrating and briefly describing flat 
platfo1m cars, portable tracks, dump cars, ete. 
4 by 9 in.; pp. 4. 

Meters. 

CentraL Station Steam Co., Detroit—Cata- 
logue No. 2 treats of the theory and practice 
of condensation meters and meters for measur- 
ing boiler feed water. Illustrated. 6 by 9 in.; 
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pp. 12. Catalogue No. 3 is devoted to an illug 
trated description of general equipment for dis. 
trict steam heating. 6 by 9 in.; pp. 28. 

Pipe. 

American Sprrat Prez Works, West 14th 
St. and 48th Ave., Chicago—Catalegue describ- 
ing the many different uses for which spiral riy- 
eted pipe is especiaily adapted. Also contains 
testimonial letters. Illustrated. 734 by 10 in; 
pp. 16. 


Power Presses. 

Zeu & Hannemann Co., Newark, N. J.— 
Catalogue illustrating and describing punching, 
arch, wedge adjustment, straight side, double 
crank, armature disk notching, double action, 
screw and drop presses. 4 by 9 in.; pp. 12. 


Reinforced Concrete. 

ExpaNpeD Matat AND CorruGaTeo Bar Co,, 
Frisco Bidg., St. Louis—The July number of 
“Designing Methods” is devoted to an_ illus- 
trated description of bridges and culverts for 
highway traffic. 54% by 8% in.; pp. 106. 
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SITCATION WANTED 


GRADUATE ELECTRICAL ENGINEER, with 
8 years’ factory experience, wishes position, assist- 


ant superintendent or foreman. Can manage any 


nationality. Address BOX 128, care of THE 
ENGINEERING MAGAZINE, 140 Nassau St., 


New York. 1-9 


FOR SALE 


FOR SALE—24’ x 42”—15” bore Belt Fly Wheel, 
eight arm, sectional, Allis-Chalmers make. Perfect 
condition. LOUISVILLE COTTON MILLS er 
Louisville, Ky. 6-2 


BOOKS 


FOR SALE—230 volumes Engineering Magazine. 
Vols. 2 to 22 inclusive, bound, 23 to 31 unbound. 
Address TI. C. MILLER, 1 Madison Avenue, New 
‘ork, 1-9 


THE FACTORY MANAGER tells how to elimi- 
nate dead expense; unnecessary fixed charges; 
friction and delays; useless men, methods and rec- 
ords; unnecessary time and material; interruptions, 
“waits,” and guesswork; too many handlings of 
work, etc., and how to arrive at exact cost of work 
done. Send for circular. THE ENGINEERING 
MAGAZINE, 140-142 Nassau St., New York. 


EVERY PRACTICAL ENGINEER should com- 
pile his own note book. Subscribe for Webber's 
tables, printed on 4x7” sheets, for insert binders. 
very engineering subject, 25 cts. per sheet, print- 
ed on both sides. Write for information to 
WILLIAM O. WEBBER, Consulting Engineer, 

452 Exchange Building, Boston, Mass. 12-8 


THE ENGINEERING INDEX ANNUAL for 
1907 embraces all branches of engineering, and 
clearly indexes alphabetically by subject about 
%,000 important articles of permanent value which 
appeared during 1907 in about 250 engineering 
journals, transactions and proceedings. Complete 
in itself for the period covered. We undertake to 
supply the full text of every article indexed, in 
the original language, together with all accompany- 
ing illustrations. 450 pages, 9% by 7 inches, cloth 
binding, $2.00 prepaid. Sent on approval. ‘THE 
ENGINEERING MAGAZINE, 140-142 Nassau St., 
New York, 


PROFIT-MAKING IN SHOP AND FACTORY 
MANAGEMENT, by Charles U. Carpenter, Presi- 
dent Herring-Hall-Marvin Safe Co. Profit-making 
management is a concise expression of the methods 
which Mr. Carpenter has developed and which he 
constantly uses in his own practice. They have 
been tried and perfected under the stress of daily 
operation in the course of his experience as a 
supervisor, manager, head of the labor department, 
and president, of various large manufacturing 
plants, notably the National Cash Register Com- 
pany and the Herring-Hall-Marvin Safe Company, 
of which latter concern he is now chief executive. 
146 pages, 6 by 8% inches, cloth binding, $2.00 
prepaid. THE ENGINEERING MAGAZINE, 140- 
142 Nassau St., New York. 
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